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March 16, 1979 



Dear School Officialsi ' 

Until recently exposure to asbestos was generally 
considered an occupational health hazard for asbestos 
v/orkerst However , now we have learned of an equally 
serious eKposure problem that can occur in all types of 
buildings in which certain asbestos'-containing unafcerials 
have been used for fireproof ing i insulation^ and 
decoration. Asbestos can be released from these materials 
and contaminate the building environment. Individuals who 
are then exposed to the asbestos could develop lung cancer 
or cancers of other parts of the body* Unfortunately/ 
detection of asbestos^related diseases is difficult since 
the latency period between eKposure and appearance of the 
disease is sometimes as many as 20 to 40 years, 

Sinee these materials are found in school build Ingsr we at 
EPA are particularly concerned with the exposure of school 
children* EPA has worked with the States to develop a 
program that responds to the need for accurate inforination 
and guidance to deal with this dif f icult problen)* The 
enclosed manuals are a major part of this program and are 
being mailed to all public school districts. They ware 
prepared to inform you of the health hazards associated 
with asbestos and outline the steps you and the schools in 
your district can take to Identify asbestoa^containing 
materials and to protect students and school personnel 
from exposure. 
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Also participating in this EPA program are the Department 
of Health, Education, and Welfare, the Occupational Safety 
and Health Adminiitratlonr and the Consumer Product Safety 
Commission. Through the Regional Offices located In major 
cities across the country^ EPA and these Agencies v^?ill 
provide assistance for the difCioulties that you may 
encounter in undertaking a control program in your 
schools^ are operating several toll-free numbers that 

you can call to ^sk for information and assistance* A 
vi^deotape that was prepared to supplement this manual will 
also be available for your use* 

A, survey form is included in this i^anual. The form asks 
questions on t^^ results of the oontrol programs you 
conduct in your schools. Your participation in this part 
of the EPA .program would be appreaiated. By completing 
the form you will assist us in assessing the extent of the 
asbestos-^containing material problem in the Uniteca States* 

I encourage you and your staff to review the enclosed 
manuale and Inforin the schools in your diatrict of the EPA 
program. A successful nationwide school asbestos program 
depends on your efforts and those off school offlcialB 
acropn the country* We look forward to working with you 
in the important w%eks and months aheadt 




Sincerely , 



i 
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Recently there has been an increasing awareness of the 
significance of environmental factors in causing illness. 
The fibrous minerals known as asbeitos, used in many 
different kinds of products and applications, have 
entered the environment in both occupational and non- 
occupational settings. The lung disease, asbestoiis, and 
some cancers of the lung, abdomen, and other parts of 
the body have been clearly related to asbestos 
exposure. 

^ The Environmental Protection Agency (EPA) is 
concerned with the disease-causing putential of 
intermittent, low-level exposures that can occur in some 
school buildings from certain asbestos-containing 
materials. .EPA has established a guidance program to 
inform States and local school officials of the possible 
health haMrds associated with asbestos. EPA will 
provide guidance to schools which undertake programs 
to identify and control exposure to these asbestos- 
containing materials. Although the EPA program is 
specifically directed to schools; ihformation and 
assistance will also be availaDle to contractors, workers, 
and any individuals who are concerned about exposure 
tp asbestos in buildings, 

EPA's guidance package contains two parts, This 
manual, which is Part 1 of the package, is written for 
school officials. Part 1 outlines steps that schools cai. 
take to conduct an asbestos control program. Part 2 
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contains more detailed information on asbestos 
identification and control methods. Part 2 will be 
particularly useful to school personnel, contractors, and ■ 
others involved in actual asbestos inspection and control 
activities. 

As the lead Agency for the school asbestos program, 
EPA will provide additional information and assistance 
to the Statei and school districts through the Agericy's 
ten Regiqnal Offices located throughout the country. 
Each Regional Office will have a Regional Asbestos 
Coordinator who will work with the Stated to assist in 
undertaking asbestos control programs, 

Other Federal Agencies concerned with the asbestos 
problem will also participate in the program/The 
Occupational Safety and Health Admiiiistration 
(OSHA) and the Department of Health, Education, 
and Welfare through the National Institute for 
Occiipational Safety and Health (MOSH) and the 
Public Health Service will provide assistance particularly 
in the areas of occupational safety and health. This 
assistance will be niade available through these 
Agenciei' Regional Offices, 

Questions about the information in these manuals or 
about the EPA school asbestos program should be " 
referred to the EPA Regional Asbestos Coordinators \ 
listed on page 33. , 
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\r^m^tip of a Typ€ of Asbestos^Coniaining Mawrial That Cm Be Fomd in School 'Buildings 



Chapter 1: Introduction: The Concern 



Exposure to aHbcslos was initially assuciated with a 
chronic and debilitating lung ciisease called asbestosis, 
.More recently exposure to asbestos hm been associated 
with lung cancer, a rare cancer of the chest and 
abcrciminal lining called mesothelioma, and cunccrs of 
the esophagus, stomach, colon, and ojher organs. 
Asbestos also acts as a potent cancer-causing agent in 
combination with cigarette smoking. In all asbestos- 
related diseases there is a latency or induction period of 
mariy years between initial exposure and appearance of 
the disease. 

In most cases asbestosii: has followed long exposure 
to high levels of asbestos fibers. Therefore, asbestosis is 
not as significant a concern in schools as cancer risk. 
The potential for increasing cancer risk may exist at 
much lower and shorter exposures than those for 
asbestosis. 

Under certain conditions, exposure to fibers released 
from asbestos-containing materials in buildings can 
reach levels considered potentially hazardous, Sonie 
asbestos levels measured in school buildings have even 
been shown to briefly exceed the current Federal 
woikplace exposure level standards. 

Why is tJiere so much concern now? 

EPA is concerned in view of the increasing knowledge 
of the potential of asbestos as a cancerMnducing agent 
at |o%y-level exposures and the asbestos contamination 
that has been found in some schools. Another very 
important concern is that cigaretie smoking can 
enhance the disease potential of asbestos exposure. 

Is there a safe level of exposure? 
EPA and the scientific community believe that any 
exposure to asbestos involves some health risk. No safe 
level of exposure (or threshold exposure level) has been 
established. Further, it is impossible at this time to 
confidently estimate the exact degree of risk associated 
with low-level exposures. 

What is cansidered the best or safeit approach to 
asbestos exposure? 

Where possible all exposure to asbestos should be 
eliminated or controlled- 



Are there special concerns about asbestDs in schools? 
The school children population differs from other nun- 
occupational populations in age, population density, 
and behavior. 

The exposure of children and adolescents to asbestos 
in»the school building occurs early in their life span. 
Their remaining life expectancy provides a long 
development period for asbestos-related diseases. 

A large number of students can be exposed at one 
tinie to asbestos that is released from asbestos- 
containing materials present in the school building. The 
duration of exposure is of concern since school children 
attend school daily for most of the year. 

The school population is very active. Certain 
aibestos-containing materials can be damaged during 
school activities and as a result of the capricious 
behavior of students. When the material is damaged, 
asbestos fibers are released and exposure can occur. 
Many cases of badly damaged asbestos-containing 
materials have been found in schools. 

Are there any Federal laws or regulations that protect j 
ichool children froin asbeitos exposure in school 
buildings? 

There are currently no Federal laws or regulations that 
protect children in school buildings where asbestos- 
containing materials are already present. 

Is a mediciil examination necessary for persons exposed 
to asbestoi in school buildings? 

Medical examinatioils are not recommended in school 
exposure situations. It is difficult to detect-asbestos- 
related diseases in children due to the long induction 
period before the disease appears. Individuals who have 
been exposed to asbestos should avoid smoking; and, of 
course, medical advice should be obtained for any 
Specific concerns or symptonis. 
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er 2i Asbestos and Its Uses 



What Is asbestos? 

Asbestos k u term: for a grciup of naturally bccurring 
iTiinerals that separate into fibers. The mineral rock is 
minad and then milled for commercial use, Asbeslos 
fibers are inccimbiistible and have gnnd thermal and 
electrical insulating properties. There are six asbestos 
mincruLs that arc used cammercially: 
Chrysotile 

Amosite (Cummingtonite-grunerite asbeHtos) 
Crocidolite 

Anthophyllite asbestos 

Tremolite asbestos W -5. 

Actinolite asbestos 

Chrysotile ^ml^irmositc are the most frequently found 
asbestos minerals in the asbestos-containing materials 
used in school buildings. 

Why is asbestos a unique enx^ironmental contaminant? 
The durability of asbestos fibers and their small size 
and fibrous shape make asbestos an unusual 
environmental contaminant. 

Asbestos fibers cannot be easily destroyed or 
degraded. The siie and shape of these fibers permit 
them to remain airborne for long periods of time. ^ 
Asbestos fibers that are released from asbestos- 
containing materials enter the air and contaminate the 
building environment. 

When the fibers have etitered the air, individuals in 
the building can be exposed and inhale the fibers. ' 



Although most fjbcrs will .it remain in the lungs, those 
that yre rfefahied will stay inclefinitcly. 

What are sotne uses of asbestos in school buildings? 

Most asbestos products are used in building 
construction and many produi;ts containing asbestos are 
found in buildings; Asbestos has been used, in cement 
products^ plaster, fireproof textiles, vinyl floor tiles, 
thermal and acoustical insulatioru and sprayed 
materials. 

Asbestos Bko is used in automotive brake linings. In 
schools that have shops for automotive training, 
asbestos contamination caji occur as a result of 
automotive brake servicing, ^ 

For more information on the lise$ of asbestos, sec 
pages and 1-1-3 of Part 2, 

What asbe§toSTCOiitaining materjals in schMl buildings 
Gan create an exposuri problem? 

Only certain kihds'of asbestos-containing rnaterials in 
school buildings are considered hazardous. The 
potential for release, contamiflation, and exposure 
depends on the condition of the asbeitos-containing 
material (such as deterioration from age) and the 
probability that the material will be damaged. 

Hard asbestos-containing materials such as vinyl floor 
tile do not generally create exposure problems. 
Asbeitos fibers are firmly bound or encased in the 
materiaK Sanding, grinding, or cutting will cause 





Sample of Fnable Material 



asbestos fibers to be released. Thererort^, thgse hm\ 
materials shDuld npi be considered hazardous unless 
they nre machined\ 

Soft or loosely boind (i.e., friable) asbestos- 
containing rtiaierials can release asbestos fibers 
following only minor disturbance to tha material. It is 
these soft asbestos-containing materiuh that Bm cause 
contamination and exposure problems, 

What is friable material? 

Friable material is material that can be crumbled, 
pulverized, or reddced to powder in the hand. Friable 
^material may be m asbestos-containirig material or it 
may be a materiurthat contains other fibers such as 
cellulose and glass fibers. V 

This manual ^-^f^ntarily concerned milt identifying 
friable asbestos'Cpntaining materials in ichool buildings 
and recommending steps to reduce (he exposure that they 
may cause. 

What are friable asbesto^^eontaining materials? 
Friable asbestos-containing materials are materials that 
were used for fireproofing, thwmal and acoustical 
insulation, or decoration in building construction and 
renovation. The asbestos content of theae materials is 
usually found in the range of 5% to 50%. These 
materials were usually applied by spraying but have also 
been applied by troweling, They are friable in varying 
degrees depending on the components of the material, 
the amount of cement added, and the method of 
application/ Sprayed ftiaterial is usually soft, 
Cementitious material varies from soft to relatively 
hard. 

Throughout this manual, both cementitious and 
sprayed asbestos-containing materials will be called 
asbestos materials. 

What i§ sprayed asbestos material? 

Sprayed asbestos m.aterial is a mixture of asbestos 
fibers* other fibers (cellulose, non-asbestoi mineral 



fibers) and a binder which has been applied to ceilings, 
beams, and other surfaces by spraying. It has been 
widely used for fireproofing, thcrpaHnd acoustical 
insulation y and deraration. Most friable material in 
schools is sprayed material 

^ In f973 EPA prohibited the spraying of asbestos 
material for fireproofing and insulation. gPA 
prohibitod the application of sprayed asbestos material 
for nearly all purpo^s in 1978 » 

^ Where are friable asbeitos materials located? 
Friable asbestos materials are usually found Vni' . ' 
overhead surfaces, steel beams, ceilings, and 
occasionally on walls ancj pipes. 

Does all friable material contain asbcito^? 
Many materials that look like friable asbestos material 
do not necessarily contain asbestos, Some friable 
material contains glass fibers, cellulose, oj other non- 
asbestos fibers. 

How are asbestos fibers released from friable asbestos 
material? ' ' 

Fibers are released from friable material as a result of a 
breakdown in the integrity of the material due to 
deterioration or direct contact and damage. 

As friable asbestos material ages, it can loseuts 
cohesive strength and release fibers, Fallout of fibers 
from deteriorated material is usually lovv-level but 
continuous, 

Fiber^telease by contact and damage depends on the 
accessibility of the material and the degree of 
disturbance. Contamination can be very high for brief 
periods of time during a disturbance and then gradually 
decrease as the fibers settle. Fiber release can occur 





after only niinur caiitiicl with frinbic muturiaL 

Direct contucl orclarnagu to asbusioH maturials uun 
occur in u number of ways: 

• School AviMti£s=^A bull hitting friuble mnterial on 
ii gymnasium cuiling or walL liimging piciurcs or 
aitachiiig displayN to. friable material will cause fiber 
rcleiise. , 

• Maintemince i\vtivUies~Any muintur ancc activity ' 
involving intcntiuiial or uccicluntn! contaci with friiible 
material. 

• Van(laUsm---M iii^rinl may be Hcrnpetl, gouged, or 
hit, 

• Water Pantage^yU lWct from roof or plumbing 
leaks will cause mule rial dcturioratioq and Jn some 
ea5^es delaminution [i.c breaking away of layers of 
material from thu underlying surface). 

« Vibration^Bwilding vibration from sources u'ithin 
or outside the building. For example, vibration from 
activities onihe floor above or vibration from 
machinery can cjuus^e mnvcment of the friable material 
and release fiberii. 

Fibers that have been released can remain suspended 
in the air for many hours. After the fibers settle, they 
can be resuspcndecJ in the uir by disturbances created 
by student activities or ciiStodial work such dusting 
or sweeping. Rcsuspcnsion of ajjbestos fibers in the air 
is called reentraihment. Reentfainmcnt may cause 
repeated exposures after the fibers are released from 
the friable asbcstas materiaL 

For mora information on asbestos contaminatio/i, see 
pages to 1-2-^1 1 of Part 2. 

Is asbfstos contamlnatiOii pernianent once it occurs? ^ 
AsbestOH fibers tend to remain in the building that they 
contaminate but can be removed by cleaning. Wet 



niopping in reconiiiicjnded since water inhibiis fiber 
nit)venienL thus preventing recntrainmuni during the 
cleaning proceNs. Dry dusiing and sweeping vvill^ause 
rcentrainnicnt and should be avoided.. If wet cleaning is 
not fcusible, a Nigh lifficicncy Particulate Absolute 
(HB1*A) filtered yaeuum should be used. Conventional 
vacLiuni cleaning cc|uipmeni norrTpally used in the school 
is apt equipped svilb a filter size kmall enough to collect 
asbestos fibers and should not he used to clean in ureas 
of asbestos containination. If conventional vacuum 
cleaning equipnicpi is used, fibers can he reentruiaed. 

For more mforniatioH on l/lfPA filiered vcicui<m, see 
page 11-4-2 of Pan 2, 

When should school officials be eoncernud about 
asbeslos material? 

If friable asbcjitp?; tiuiterial is present in the schod 
building, an exposure problem may exist. Chapter 3 
outlines the recomnicnded steps to identify friable 
asbestos material and to undertake a eonirol program 
to reduce exposure. 

U pipe covering and boiler lagging of concern? 

Friable asbestos material was used for many years in 
pipe covering and boiler lagging until EPA prohibited 
its application in 1975. Pipe covering and boiler lagging 
do not create an exposure hazard unless the friable 
insulation material is exposed and damaged. 

Pipe covering and boiler lagging should be routinely 
inspected. If the insulation material is exposed, retyping 
or covering the damaged area will prevent asbesto!^ 
fiber release. 

Is ceiling tile of coricern? 

Ceiling tiles are not friable and should be of no 
concern. 



Chapter 3: How To Conduct an Asbestos 
Control Program 



An asbestos control program bcginH with locating 
friable materi^il and determining whether the rnatcrial 
contains aj>bestos. If contarTiination of the building by 
asbestos fibers is occurring or will likely occur, 

Conducting an Asbestos Cuntrul Program 



corrective action should be taken to, prntccl school 
children and other users of the buildirig from c'^posurc, : 
A recomniended approach for conducting an asbestos 
control program is outlined in the following table. 



' Stvps 


Adhitl 








Inspection: 


Locate friable mate 


rial in the school building. 




4 


Sampling: 


If friable material 


5 found, take a bulk sample 


of the materiaL 


5 


Analysis: 


Send the bulk samf 


dc to a laboratory for analys 


is to determine if 


6 




asbestos is present. 








Ejcposure Assessment: 


If the friable mater 


al contains asbestos, assess 


the exposure potential: 


7 


Corrective Action: 


If an exposure prob 


lem exists, take- a corrective 


action. 

J 
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Chapter 4: Inspecting for Friable Material 



All arcus including student, admininJiitivc.' 
maintcnanca, and (Custodjiil areas in the fcuiJcling should 
be visually inspect ^ti for friable asbestos malerial. If 
friable In ate ?iul is 1 ocatgd, it must be lampled and 
analyzecl for aibestos conicnU The fact that tnaterial is 
friablecloes notescablisK iliat asbestos i& present. 

"VVhieh schoals should le inspected? 
Schools built or renovated during the pexiod follo%ving 
^orld Var II vo shculd b€ inspected, ^Although 
the spray applicatic^n of asbestos material Per 
fireproofing aiid in^ujali^n vvas prohibitecl in 1973 by 
EpA, spray applica^tioii fcr nearly nil uses o f these 
iTiaterials Wii^ fiot prohibited uritil 

^here fjriabje rHaCeri^l be found? 

Friable nn ate rial is (^onntncnly fourid on steel mpport 
beams and OTlumn^ uiid ow ceilings und wills of 
dasirootris, corrido rs, auclitoriums, cafeterias, 
.niachiiiery rOomSi ^nd stor^ie roDnisJt alsdrnay be 
fduncl on overhead surftices of indcor pools and 
gyrnnasiiiniH. 



What will friable material look like? 

Friable material can have the following cHaractgristics: 

* Fluffy or spongy appearance (always applied by 
ipraying) 




• Irregular, soff surface (usually appHed by 

spraying) 




Textui^d, dense, fairly firm surface (usually 
applied by troweling) 





If friable material has been damaged or is 
/ deterioratirig, the material may be flaking or pieces may. 
^ hanging from the surface of the riiaicriaL 



Sliauld inspections be made abovt suspended ceilings? 

Isspectioris should be made above suspended ceilings/ 
i%sbestos material may have been applied to the 
ojiginal ceiling, steel beains, and other surfaces above 
the suspended ceiling. . ^ " / 

If the overhead space betw^een the suspended ceiling 
and original ceiling is part of the building's air 
circulation systemi, fibers ^liich have been released 
from deteriorating or dariiaged material could travel 
throughout the ventilation system to other areas in the 
building. 

Settled asbestos fibers or fallen ceiling material may 
cover thc.upper surface of the suspended ceiling panels. 
In this case moving or removing the panel will cause 
fifcer release. 

When irtspecting above suspended ceilings, the 
following precautions should be taken: - 

• The ceiling should be inspected when the area is 
not in use, . , 

f If the oyerhead space is part of the air circulation 
sjrstem (air plenum), the system should be shut down 
during inspection. ^ 

• Only persons necessary to assist in the inspection 
should be prtfsent. ^ 

• The Mational Institute for.Occupational Safety and 
Health (MOSH) recombeiid§ that 'the person 
inspectiiig Nvear an approved respirator. Contact the ' 



NIOSH Regional Offices listed in A^ppendix E for 
inforniation on approved respirators, 

Should building records be Ghecked? 

Building conslruction records can be checked as a 
supplenientary measure to determine if asbestos 
materials were listed in the building specifications, 
However, since building records may be unreliable, 
checking records should not take the place of visually 
inspecting school buildings. 

What IS the next itep if friabit material is located? 

If friable material is located during inspection, a sample 
of the material itself should be taken for laboratory 
analysis. Chapters S and 6 have instructions for 
sampling and information on recomrtieiided analytical 
techniques to Identify asbestos fibers in friable material 
saniples. 

What if no friable material is located? 

If no friable material is located duriri| visual inspectiori,: 
a dated report stating that no material has ieen jDcated 
in the school building should be prepared/The report 
should identify which areas of the building were visually 
ihspected and if the building records were alsq checked. 
A copy of this report should be kept in a school . 
asbestos prograni file. 





Removmg Suspended Ceiiing Pdml For Inspeciion 



AreaAbo\^e Suspended Ceiling With Friable Material 



Chapter 5: Samplmg Friable Material 



The sampling and analysis of friable material are 
extremely important. The deciiion to take corrective 
action will depend, in large part, on the results of the 
laboratory analysis. It is critical, therefore, that 
sampling in schools is carried out properly and that 
laboratory analyses are performed accurately. 

The sampling procedures outlined in this chapter 
should be followed closely. Improper sampling will 
result ifi unreliable analyses and lead to either 
unnecessary corrective action or to no action for 
potentially hazardous material. ^ 

The choice of the analytical technique and an 
analytical laboratory are also important, Chapter 6 
contains inforfriation on analytical techniques and 
laboratory selfection. 



Is sampling and analysis of friable' material necessary? 
Friable material should always be sampled and analyzed 
for asbestos^ Neither visual inspectipn nor checking 
building records establish the presence of Bsbestos in/ 
friable material. Suspect material could contain glass 
fibers, qellulose, or other non-asbestos mineral fibers. 

How to take a sample 

If friable material is found, a representative sample 
should be taken from within the material itself by 
penetrating the depth of the material with a sample 
container. It is important to penetrate the material 
because it may have been applied in niore than one 
layer or covered with paint or a protective coating. This 
kind of sample is called a hulk samplG. 
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One sample should' be taken for approximately every 
5,000 square feel of material having the same color and 
■ texture (i.e., it is hc^mogenaou^ in appearance)* 
Material of a different appearance should be sampled 
separately. 

Small clasSrOoins, offices/or closets with less than 
5,(K)0 square feet of friable niaterial should also be 
sampled separately if different material is found. 

Sampling is not difficult and can be performed by 
/ school personnel if these procedures are foilowed: 

(1) Use a srnall container such as a plastic 35 mm 

, film canister or Bsmill, wde-niouthed glass jar with a 
screw-on lid, The container should be dry and clean. 

(2) Gently twist the open end of the container into 
the material. A core of the material should fall into the 
container. A Siinnple can also be taken by using a knife 
to cut out or scrape off a small piece of material and 
then placing it Jtito the container. 

Be sura to pengtrate any paint or protective coating 
and all the layers of the rriaterial. If the sample 
; container cannot perietrata the material, consider 
whether the material is really friable or not, 
. (3) Tightiy close the sample container; wipe the 
exterior of the cqntainer with a damp cloth to remove 
any material which ttiay have adhered to it during 
, sampling. . , 

(4) Tap^ the container lid to prevent the accidental 
; opening of the container dtiring shipment or handling. 
_ (5) Label the sample container. This label should 
./ identify the school; and date the mmple was taken, and 
bear a unique identification (ID) numbL*r. 

(6) Make a record of each sample by noting the date 
the sample was- takeri, location of material sampled, tHe 
area or toom sampled, and the sample ID number. 

(7) Send the saniple.to an^Jiq^alytical laboratory for. 
analysis (see Chapter 6), 



What precautions should be taken during sarnpling? 

To avoid causing unnecessary exposure to asbcsius 
fibers, the Allowing precautions should he taken during 
sampling. 

• The material should be sampled when the area is 
not in use. 

• Only those persons needed for the sampling 
should be present. 

• The sample container should be held away from 
the face during actual sampiing, 

• Do not disturb the material any more than 
necessary. 

• The material can be sprayed with a light migt of 
water to prevent fiber release during sampHng. 

• If a large number of samples are taken. NIOSH 
recommends that the sampler wear an approved 
respirator. Contact the NIOSH Regional Offices listecl ' 
in Appendix E for inforniation on approved respirators. 

® If pieces of rnaterial break off during sampling, 
wet mop the floors and areas where they have fallen. 

Should the air be sampled? 

Air sampling is the counting of fibers suspended in the 
air. A known yolume of air is pumped through a filter^ 
where all susperided particles are collected. A 
standardize^ air sampling method with spetific ' 
equipment and particle counting techniques is used by 
the Occupational Safety and Health Administration \ 
, (OSHA) dtid industdal hygienists for evaluation of 
airborne asbestos contamination. Unfortunately air ' 
sampling by this standard method cannot shovv whether 
the friable materiar actually contains asbestos fibers. 
The method counts any particle of a certain size and 
fibrous shape, The fibers that are counted may or may 
not be asbestos. 

. Bulk sampling and analysis of the friable material 
itself is the only method to determine whether or not 
asbestos is present in the material. 



Chapter 6t Analysis of Bulk Samples 



It i§ important that analyses of bulk sampfes are 
parformed by the recommended technique. Jn choosing 
a laboratory, assistance from the State Asbestos 
Progra^^ contact or the EPA Regional Asbeitoi 
Coordinators is reconrirnended. 

What kind of analysis should be requestf d? 
Analysis of friable material bulk samples by the 
following techniques should be requeited: 

1) Polarised Light Microscopy (PLM) 

2) X-Ray Diffraction (XRD) as necessary to 
suppleniant the PLM method. 




Polarized Light Microscope 



Why are PLM and XRD rtcomniended for bulk sainple 
analysis? 

Polarized Light Microscopy (PLM) is a technique used 
to identify asbestos fibers by their shape and unique 
optical properties. It is a relatively inexpensive and 
quick method for identifying asbestos in bulk samples. 
PLM is particularly suitable for examination of the 
complex mixes of friable construction. materials. 

X-Ray Diffraction (XRD) is recommended where a 
second, independent analytical technique is necessary to 
. confirm an analysis by PLM. It is a more expensive 
analytical inethod than PLM. \ 

For more information on these analytical techniques, 
see pages !-4-2 to 1-^3 of Part 2/. 

Electron Microscopy recommended for bull< sample 
analysis? 

Electron Microscopy (EM) is not a recommended 
analytical technique for bulk sample asbestos analysis. 
EM is costly, time-tonsuming, and limited in . 
availability i 

For more information on Eiectron Microscopy, see 
pages 1-4-3 of Part '2. 

Is Phase Contrait Microscopy recommonded? 

Phase Cont rast Microscopy is' a technique used to count 
fi bers j present in air samples^ Ifislinacceptable for 
iHintificatiQn o f asbestos m^ samples. Do noT 
i^ pt an alysis orbulk sam ples by Ph ase CoH^^ . . 
CT ^oscopy. ^^"^^ . . ^ ^ ' 

^^ySr more information on Phase Contrast Microscopy, 
see pages I^4-S to 1-4^ of Bart 2. 

Is there a standard analytical protocol for bulk sample 
"bsbestos analysis? 

A standard protocol for iDulk sample analysis is not 
curfemly available. Hov^ever, guidelines have been 
prepared for bulk sample asheitos analysis using PLM 
and XRD. These guidelines are included as' Appendix 
H to this manual and should be made available to the 
laboratories which perforni the analyses of bulk 
samples. 
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-Are any laboratories ceftifled for bulk sample asbesCos 
aiialysig with PLM? 

No laboratories have been certified for performing bulk 
sample analysis with RLM or XRD.. 

Laboratories which participate in the National 
Imtitutefor Occupational Safety an J Health (NIOSH) 
proficiency analytical testing program (PAT) for 
certification by the Arnerican Industrial Hygiene 
Association may or may not be qualified to perform 
bulk^'sample asbestos anulyiis with Polarized Light 
Microscopy. Typically these laboratories use Phase 
Contrast Microscopy, which is inappropriate for the 
differentiation of asbestos from other fibrous material 
such as cellulose, hair, and glass fibers. Laboratories 
proficient in air sample counting using Phase Contrast 
Microscopy may lack both the equipment and expertise 
to perform PLM identification of asbestos in bulk 
samples. 



What laboratories pertorrn bulk sample asbestos 
analysis? 

It is importar^t to select a laborqtory competent in bulk 
Sample asbestm analysis. Since there currently is no list 
'bf certified iabcxratories, locating a laboratory could be 
difficult. The Sta^e Asbestos Program Agency, or the 
EPA Regional Asbestos Coordinator should be 
CDntacted for theiir assistance and' advice in laboratory 
Selection. The names and tiddresses of the State 
Asbestos Prpgram contacts are available from the EPA 
Regional Asbestos Coordinators and on the EPA toll- 
free information number (800-424-9065 or 554-1404 in 
the Washington, D,C. area). The EPA RegionaL 
Asbestos Coordinators are Jisted in Chapter IL 

H guidance available to schools ^hich plan to monitor 
laboratory performance? . 

EPA will provide guidance to schools and school 
districts which plan to undertake a program to ensure 
good laboratory performanice. InfrDrmation can He 
obtained by calling the EPA tdlUfree technical 
assistance number {800-3M^857I , extension 6892). 



What should the laboratory report? 

It js important that a ccMnplcte written and signed 
report of the analytical results be obtain^^*d from the 
laboratory. The laboratory should report the following 
information for each sample submitted: 

(1) The sample ID number, 

The laboratory results should be reported by 
referencing each sample by its W number 

(2) The anah/t^cal method us^ to analyze the 
sample. 

The repori should name ik iirialytical equipment ana 
the technique useci to perform (he analysis* 

(3) a, A description of the sample appeara^nce. 
Good laboratory procedure requires that the analyst 

note whether or net the bulk sample is a uniform 
mixture^ . 

(3)b, Whether the sample was homogenized before 
analysis. ^ 

Asbestos rhateriGls were not always uniformly mixed 
before application. If a sample is riot homogenized prior 
to analysiSf some rnateriab present in the sample may 
not be detected. 
^ (4) Percent of each type of asbestos present. 

The analyst shoutd report the types of asbestos 
present and the estmated percent present. The esiimated 
precision associated with the percentage of asbestos 
reported for each sample should be specified. . 

(5) Type and annount of the other fibraus materials 
present in the sattiple, . " ^ 

The analyst-shQuld report what Hon-asbestos fibrous 
materials are present in the sample and the percent 
present, and provide the basis for that fudgmetu^ 
Identiftcation of the other fibers present will minimize u 
the repaying of false results, ■ ' 

(6) Comments on any otber materials present. 

(7) A description of the laboratory's quality control 
program. 

Laboratories should indicate the quality control , 
procedures followed in their PLM analysis^ 

Should samples , be retained for analysis? 
School officials may -wish to request that the laboratory 
retain the samples for up to six months or return them ' 
to the schools so that they will be'ayailable if reanalysis 
is necessary., 



JChapter 7i Exposure Assessment 



;If bulk material analysis establishes that asbestps is 
present in the sampled friable materiaU the potential 
exposure of sdudants and other users of the building 
should be evaluatBd. ^ ^ 

What ilrouicl W corisidered in an exposure asieisnient? 
Material condition, building structure characieristics, 
ahd human PHtivity are factors that will have 
significance m any potential exposure situation 
involving friable asbestos materials. These factors may 
act singly or in cpmbination to cause environmental 
cbntamination and exposure of building users. 
^ Experiunce has shown that eight factors generally 
influence exposure potential, 

L CondiHbn ofMatiri^l: Material condition indicatei 
the extent of contamination and the likelihood of future \ 

' contaminatiorr. This factor is a. combination of quality 
of installation,^ adhesion of the friable material to the 

. underlying surface, material deterioration, and damage. 
Delamination or deterioration of the material depends ^ 
on the characteristici of the material itself (whether it 
shows sig;ns of aging or loss of cohesive strength). 
Damage is incurred by either accidental or intentional 

' contact; Evidence of debris can be a good clue to the 
condition of material, which may vary from minor 
deterioration and damage to widespread and severe 
material diiintegration. 

2, Water Damage: Water can dislodge^ delamjnate, 
and disturb asbestos materials thdt afe otherwise in 
rexcellent condition. NVater can carry fibers in the slurry 
to other areas in the building where evaporation will, 
leave a collection of fibers that can become 
rcsuspended in the air, W^ter damage will have a 
significant effect on selectipn of a corrective method, 
essentially eliminating certain types of sealants; ^ 

3. Exposed Surface Arw: The exposed surface area of 
friable material has an effect on^pbiential fiber fallout 
levels and the possibility for contact and damage. A 
useful criteridh to apply for this factor is whether the 
friable material is visible; 

\Asbistas material above suspended ceilings is not 
corisidered as exposed. However, if the ceiling panels ^re 
-rerrioyed^for^oiUiMMaint&riMc above th 



siispended^ ceiling or are damaged due to vandalism, the 
asbestos matfrial should be considered, as exposed in that 
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area.. Areas with louvers, grids, oroiher open ceiling 
sysiems should be considered as exposed. However^ 
exposed does not mean accessible , which is a separate 
factor. 

4. Accessibility: If the material can be reached, it is 
accessible and subject to accidental or intentional 
contact and damage, Accessibility is a good indicator of 
possible future exposure caused by contact and damage. 
This factor should also include some consideration of 
the proximity of friable tnaterial to. heatings ventilation^ 
lightings and plurnbing systems requiring maintenance 
or repair. . \ 

The behavior characterisHps of the student population 
should be considered in evatuating, accessibility. For 
example, students invalved in\^pQrts activities may 
accidentially cause darrxage to h$BBstbs materials on the 
walls and ceilings of g^mnasium^. Material that is easily 
access ibie is also subject to damage by vandali^^ 

5. Activity and Movement: This factor combines the \, 
effects of general causes that may result in contact and 
damage of friable material These causes include 
air movemertt^ building vibration from machinery or 
any other source, and>activity levels of students or 
building workers. This factor is also an indicator of 
future exposure potential. Its value will be low in^ 
school librariei, offices, and most classrooms; moderate 
in some classrooms and in school corridors; and can be 
exceedingly high in gymnasjurns and cafeterias. 

6. Air Plenum or Direct Air Stream: Friable asbestos 
miterial contained within an air pleniim or in an air 
stream, if undisturbed, has very^ low potential for 
contanninating the building environnient. However, it 
must be coniidered since contact and damage may 
occur during maintenance, repairsv ^nd renovation. In 
dealing with asbestos material located in air plenums, ^ 
special attention should be given to the management . . 

System described in Chapter 8. 

7;^ Friability: The asbestos materials can vary in 
degree of friability. The more friable the materiah the 
greater potential for asbestos fiber release and - 
contaminalion, Sprayed asbestos material is generally 
more friable than most troweled matcriaU.™!--, 
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Asbestos Conlent:Xhc percenlage for all the types 
of asbestos present Hhould be added fer the total ^ 
=-asbestos contentv With a high percentage of asbestos, ' 
"therb arc more; fibers that can he released and . 
'Contaminate the building environment, 

Is an exposure assessment straightforward? 

Assessing exposure can be difficult. The eight factors 
can vary from schoo! to school; from room to room; 
and sonletirnes from one area to another in the same 
roorn^ These factors should adequately describe most 
situations. They are presenled here to provide general 
guidance, and exceptions can occur. Unique building 
structure chunictcristics, unusual material condition, or ' 
other considerations can influence the evaluation of 
exp^osure. 

Ho^ is Mn exposure assessment carried out? 

The following steps arc recommended for an exposure 

assessment, 

(1) Determine %vhcther euch factor is applicable in 
the iarea where the asbestos material is present. 
, (2) If a factor or factors are applicable, note the 
actual effects or situation associated with each factor. 
For example, if the Accessibility factor is applicable, 
consider whether (a) the material is subject to damage 
during maintenance or repair work or; (b) the niaierial 
is accessibJe to students who may damage it during 
sports lictivities or who will scrape, gouge, or hit the / 
materiaL . _ 

(3) Evaluate the exposure potential. Simply, if 
asbestosTibers are being released and causing 
contamination of the building environment, exposure of 
students and other building users is occurring or is 
. likely to occur. : 

In carrying out the exposure assessment, it is 
important that the fact4)rs are uniform throughout the 
area^being evaluated. If factors differ in one room or in 
one area of a room, ihey are not uniform. In this case, \ 
a separate evaluation should be made. For example, an 
auditoriuni with both an inaccessible ceiling surface in 
the stage area and a very accessible and daqiaged 
surface in the audience area constitutes two different 
areas* 

The above discussion hds described the faciors relating to 
exposure. Is there any system that ties jhese subjeciive 
factors in a more precise way to aid the ^chool officml in 
the decisionmaking for an exposure assesshteM? 

EPA has develtSped a scoring system using'a 
mathematical formula which can be used as an aid in - 
assessing exposure and in deciding what kirfd of k 
corrective action. to take. EPA is cur^ntly evaluating ^ 
the accuracy of the scorihg system through field lests 



and statistical analysis. It is EPA's intention lo make' 
this scoring system and instructions for its use available' 
to school districts through the State Asbestos Prugram 
contacts and through the Regional Asbestos 
Coordinutors; \- 

Is air sanipling necessary to evaluate the exposure 
potintial? „ 

Air sampling is iriappropriate to estimale asbestos 
contamination and CKposure. In the school 
environment, it is virtually inipossible to establi!:h 
exposure potential using standard air sampling 
techniques. Air sample results from monitoring in 
school buildings can be misleading if they are compared 
to the Federal workplace air concentration levels 
estabUshed by OSHA. 

The standard optical microscopy method (Phase 
Contrast Microscopy) used to analyze air samples has 
technical restrictions. Only particles of a certain size 
and fibrous shape are counted in an air sample. The 
fibers that are counted may or may not be asbestos. 
More importantly, the low air levels of asbestos that 
have been found in schqol buildings are at the lower 
limits of effectiveness for the optical microscopy 
technique. Therefore, the results can be misleading. 
The Federal workplace air concentration levels do 
not apply to children. They were^established for 
asbestos workers in workplace environments. 
Comparing air levels found in school buildings to the 
' Federal occupational standards is a totally ineffective 
method of deterniining whether an bxposurd problehi 
exists, ^ ' . ' 

What Is the next step if exposure Is occurring? 

If Exposure is found to bd occurring or is likely to ^ ^ 
occur, a corrective action may be warranted. This : 
decision willanvolve a judgment of the degree of the 
exposure problem and what corrective method is 
appropriate. 

Chapter 8 discusses each of the corrective actions." 
The charts on pages 18 and 19 of Chapter 8 should be 
^consulted for4he advantages and disadvji.ntages of each 
corrective method and the conditions where bach 
method is appropriate or inappropriate. 

Is corrective action required if there is no exposure 
problem? , 

If it is determined that the exposure is negligible or thai 
there is no exposure potential, action can be deferred. 
However, a continuing inspection program and 
management system as described in Chapter 8 should 
be implemented to ensure that if the situation changes,^ 
t|e necessary steps will be taken to control exppsure^ 



Chapter 8: Corrective Action 



If friable asbestos matarial is presgnt and exposure is 
occurririg or will likely occur, corrective action should 
be considered. The salection of the method or methods 
of action should reach the most efficient long-terxn 
solution after consideratioii of material condition, 
, location, function, and cost. 
. There are four approaches to controlling exposure: 

(1) Removal Asbestos material is removed and 
disposed of by burial* 

(2) Encapsulation: Asbestos material is coated with a 
bonding agent called a sealant* 

(3) Enclosure; Asbestos material is separated from 
the buiidirig environifient by barriers such as suspended 
ceilings* 

: (4) Deferred action: No action is taken. The area is 
M^Bipected periodically for changes in exposure potential 
Removal, encapsulation * and ariclosure are corrective 
rnethoUs and ^an be used separately or in combination. 
Removal completely eliminates the source of exposure 
to asbestos and is, therafori, a permanent solution. 
Both enclosure and encapsulatfbn are containment 
methods. 

Since the asbestos material remains within the 
building, enclosure and encapsulation should be 
considered as .temporary control measures. The length 
of time before building renovation or demolition is . 
^planned will be a factor in deciding wHether to use 
either of these methods. If the building is later 
renovated or demolished, encapsulated and enclosed 
asbestos material must^be removed and disposed Qf 
according to the EPA regulations discussed in Chapter 

' . \ " . ^ ' \ ^ 

Removal, encapsulation, enclosure, and deferred 
action are discussted in the follpwing sections. The chart 
. on pages 18 and 19 at the end of this chapter outlines 



each corrective action, lists advantages and 
disadvantages, and notes the conditidns under which 
each method is appropriate. 

Schools thBt do undertake a corrective action should 
refer to Chapter 9 for information on the applicable. 
Federal regulations and proper work practices that are 
required to protect workers and the building from 
contamination during removal, encapsulation, .or 
enclosure. 

JRemoval 

For removal, all the asbestos material is taken off the 
underlying surface, collected, and placed in containers, 
for' burial in an appfbved waste disposal site. Removal 
may rfequire interruption of building activities. Vacation 
periods in schools often provide a convenient time to 
carry out" the removal operation, 

EPA has regulationi that cover the.rerrtovarBfH" '. ^ 
asbestos materiaL The regulations require wetting of 
^ the material prior to rennavaL Thoroughly wetting 
asbestos material griatly reduces the release of fibers. 
As the *t¥et material is removid, only a small number of 
fibers wll be released and those that are will settle 
rapidly to the floor rather than remain suspended in ^the 
air. . " ■ ' ' , . 

^ Using water that has been amended with a wetting 
agent (surfactant) is strongly recommended for all 
removal operations* Amended water ensures greater 
penetration of the material and reduces the amount of 
water needfed for the operation. 

For more information wet removal techniques, see * 
pages to 11^3 and E-l to of Part 2. 



Should consideration be given to the original purpose of 
the material? 

^ The origifial purpose of the material should be 
cohsidered when a corrective niethod is chosen. 
^---Rimamdlh'^p^^ be replaced to 

ntaintt^in cbmpliance with fire anJ^BuiI3!ngTotie^^^ 
^^bestos niateriaj served either an insulating or 
acoustical fynction, a rtfplacemcnl material should have 

. similar characteristics. 



Encapsulation 

For encapsuiation, the asbestos malerial is coated'with 
a bonding agent calied a sealant. Sealants penetrate and 
harden the asbestos material (penetrants) or cover the 
sjjrface of the material with a protective coating 
(bridging sealants). The sealant prevents fiber release 
from the asbestos material; 
Sealants are applied over the surface of the nnaterial 



Emmpsulatim of a Ceiling Surface 
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using airless spray equipmanf lii'a low presHure setting. 
Airless equipment reduces the pressure of thp sealant 
spray and the impact upon the friable asbestos material 
surfecc, thus reducing fiber release during application. 
. ' EhcupsuUition should be limited to uruiis where 
contact damage will not occur, a factor which niay 
preclude encapsulation in many areas of school 
buildings because of high activity levels. Encapsulation 
shpuld also be limited to asbestos material that stiil 
retains i;s bonding integrity since the material must 
support the additional weight of the sealant, 
EncapsuUited mtsterial should be routinely inspected for 
deterioration or damage. 

For more information on the encapsulation method, 
s^e fiiiges 11-3-2 to /I-3^5 of Hart 2. 

What sealants are recommended for encapsuiation? 

An EPA coiitractor is evaluating sealants for asbestos 
mat&rial to determine if they meet designated 
specifications for flammability, smoke generation, 
toxicity, and impact resistance. Until a report of the 
sealant study (expected la May 1979) is published. Stale 
^ Aabesios Program agencies and the EPA Regional 
.^Asbestos Coordinators should he coniactcd for 
inforfnation. 

Enclosure ^ 

.For enclosure, a barrier such as a suspended ceiling is 
constructed between the asbestos material and the , 
building erivironmcnt. Since ^he asbestos material 
remains, fiber release and fallout can continue behind 
the barrier, and accumulation of fibers will usually 
occur. When the enclosure is damaged or entered for 
maimenance, fibers collected behind the enclosure can 
be released into the building environment. 

. For more information on the enclosure methoci,. see 
of Part 2. : 




Comnucting a Suspehded Ceiling* Barrier 



Deferred Action 

If the exposure potential is considered negligible, action 
s can be deferred, A continuing inspection program 
should be implemented as part of deferred action. The ^ 
asbestos material should be routinely checked for 
deterioration or damage. If the condition of the . 
material changes so that fibers are being released and 
contaminating the building environment, the exposlife 
potential should be reevaluated according to the 
guidelines set out in Chapter 7. 

Asbestos Material Managemerit 
Program 

Encapsulation, enclosure^ and deferred action leave the. 
asbestos irmterial within the building. Assuming that the 
exposure assessment is accurate and that an appropriate 
corrective. action has been taken, exposiirc of building 
users will not occur. 

The asbestos, hdwever. remains and conditjons can 
change. For e.-iample, asbestos material can be damaged ; 

, by inadvertent or uninformed maintenance, repair, or 
renovation activities. 

Therefore, a management system should be 
irnplemented to controLmaintenance, renovation, or 
repair work by, either school personneP or contractors. 
These individuals should be informed that asbestos 
material is present and trained in proper work 
procedures to prevent damage to the niateriaJ or to the 
containment system. Work order procedures and school 
building signMn or entry systems are usually good 
methods for alerting workers and school administrative 

- personnel that work in an area having asbestos material 
is planned. 

When should a school be closed for corrective action? 

Generally, it is'not necessary to close a school in order 
to take a corrective action. However, a severe exposure 
problem may r:equire that the problem areas or rooms 
be closed off until a corrective action is taken. Usually 
thi^ situation arises when there is a potential for high 
contamination levels of asbestos caused by continuing 
contact and damage of highly friable material. 

Are there Federal regulationi that must be followed 
H^heti taking a corrective action? 

EPA and OSHA have regulations covering removal, 
encapsulatioh, and enclosure of asbestos materials. 
Chapter 9 contains a brief summary of these ' 
regulations. 

Some States and local governments may also have ' - 
regulation? covering asbestos rcmovaL encapsulation, 
and enclosure. The State Asbestos Program Agency 
should be contacted for information on State and local ' 
government regulations. 



Stlection of a Corrtcti^e Action Method 



Method 

Removal 



A dvmtages of 
' Mithod 

^ Eliminates asbes- 
tos source 

^ Ends exposure 



Encapsujation 



^ Controls, expo- 
sure 

■ Usually. moit 
rapid and eco= 
noitiical method 



Disadmnmges of 
Method ~ , m 

' Usually most costly 
and complicated 
method 

^ XJiually moit time 
consuming rnethod 

^ Replacement witK , 
substitute material 
may be necessary 

^ Higher potential for 
worker exposure 

^ Aibeitos source re- 
mains 

^ If material is damaged 
or deteriorating, addi- 

^ tional vveight of the 
sealant may cause de- 
lamination' 

^ Management system 
reqtiired. Pfecautions 
necessary to prevent 
damage during main- 
tenance or renovation 

^ Continuing inspection 
required to check for 
damage to, encapsu- 
lated surface ^ / , ' 

" Maintenance bn dam- . 
aged or deteriorating 
encapsulated surface 
required 

' Encapsulated material 
is di/ficult fo remove 



WhmMfthadJs . 

* High exposure 

° Material is dete- 
riorating or dam- 
aged 

^ Material is acces- 
sible 

^ Flat, ppen mate- . 
rial surface' , 



Removal rot fea- 
sible 

Material still re- 
tains bonding in- 
tegrity 

Damage to. mate- 
rial not probable 

Limited accessi- 
bility of material 



lex surfaces 
to be covered 

Economic or 
time advantage 



When Meihod is 
Inappropriate 

^ Removal is not feasi- 
ble because of cost, 
location of material, 
and kind of surface to 
which material has 
been appJied (e.g., re- 
moval of material 
f;om complex surfaces 

/ such as pipes, lines, 
and ducts) . ^ 



^ Removal feasible . 

^ Material does not ad- 
here well to 
substrate,^ Weight of 
sealant may cause, de- 
lamination. 

^ Material is deteriprat-^ 
: ing or damaged 

^ Daniage to materia! is 
probable \ 

^ Water damage 

^ 'Gontinuing inspection 
and maintenance of 
encapsulated material 

, doubtful ; 



*4 



• Pelamination the bn^uklng a-way of luycrs of matgrial from-thg underlying surface, ^ 

* Substrate is the surface to ^hich the asbestos material was applied (g.g,. ceilings, steel. beams, pipes). 
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Miihod 

° Enclosure 



Advantages of 
Method 

® Controls expo- 
sure 

May be most 
rapid, economi- 
cal, uncompli- 
cated method 



Deferfad Action ^ No direct cost 



fHmdvantaies of 

Method , 

° Asbestos source re- 
mains 

/ Fiber failout contin- 
ues behinc enclosure 

^ May costly if en- 
* closure disturbs func- 
tions of other systems 

, (e.g,, enclQsure may 
require lighting 
changfis) ^ 

^ Managen|ent system 
required /Trecautions 
necessary for entry 
into enclosure for 
maintenance or reno- 
vation 

^ Continuing inspection 
required to check for 
damage to enclosure 
system 

^ Maintenance on dam- 
aged enclosure system 
required ^ 

^ Potential for exposure 
may increase 

^ Management system 
required. Precautions 
necessary to prevent 
daniage during main- 
tenance gr renovation 

^ Continuing inspection 
and reevaluation nec- 
essary 



When Method h 
Appwprime 

° Removal not fea- 
sible 

^ Disturbance or 
entry into en- 
closed area not 
likely 

^ Economic advan- 
tage ; 



Negligible expo- 
sure potential 



When Method is 
fnapptopHate 

° Removal feasible 

^ Damaged or deterio* 
rating material caus- 
ing high levels of fiber 
fallout 

^ Water damage 

^ Damage to enclosure 
likely 

" Entry into enclosure 
probable for repairs 
and maintenance ^ 

^ Continuing inspection 
and maintenance of 
enclosure doubtful ' 



Definite or question- 
able exposure poten- 
tial 

Continuing inspection 
doubtful 



Chapter 9: Specifications and Requirements 
for Contractors 



Removal, uncapsulalion; and enclosure operations must 
be performed carefully^ Poorly pyrformed work can 
cause a greater exposure problem than it climinateH. 
Workers who do not remove asbestos material wet or 
who damage the material during encapsulation or 
enclosure cause uncontrolled release of asbesios fibers. 
If fiber release is not properly contained in the work 
area, workers will be exposed and widespread 
contamination of the building will occur. 

EPA and OSHA have issued regulations which cover 
the removal, encapsulation, and enclosure of asbestos 
material. Contractors are required to comply with both 
regulations, EPA regulations require that removed 
asbestos material be prof^erly contained and disposed of 
without release of asbestos fibers into the environment. 
OSHA regulations require worker protection to prevent 
exposure to hazardous levels of asbestos fibers. 

It should not be assumed that all contractors will 
cQmpIy with these regulations. Some contractors may 
not know that compliance is required; others may • 
ignore thcregulations in order to save time or money. 

The EPA and OSHA regulations do not require 
worker^decontamination before leaving the job site and 
clean-up of the contaminated work area after the job 
'has been completed. Therefore, school officials should 
not only require contractors to comply with the EPA 
and OSHA regulations but also require them to take 
additional measures to ensure proper work practices 
and protection of the building environment. Past 
■ experience has shown that in many cases without 
' adequate supervision and instruction from supervisors 
or management, workers will remove asbestos dry 
instead bf wet, work without respirators, eat or drink in 
the work area, and leave the job site in their 
contaminated worksuits and clothing. 

For these reasons, there are a number of precautions 
that should be taken: 

(1) Become fhmiliar with the EPA and OSHA 
regulations and any State and local goyernment v 

. regulations that apply to asbestos material removal, 
encapsulation, and enclosure. 

(2) Require contractors submitting bids to explain in 
their bids how they intend to comply with the 
applicable regulations. ' 

r (3) Include specifications^for asbestos fiber " 
containment, worker protection, and decontamination 
.of the work area in contracts and enforce the 
fequirements of the contract. 

er|c 



(4) NIOSH recom mentis that cori true tors who submit 
bids provide evidence that they and their workers have 
attended training courses dealing with occupational 
safety and the health hazards associated with ushestos 
material removal, encapsulation, and enclosure. 
Information on contractor training materials is available 
from the OSHA and NIOSH Regional Offices listed in 
Appendices D and E. 

(5) For any corrective action, hotify the nearest 
OSHA office listed in Appendix D when work will 
begin and let the contractor knosv that OSHA will be 
notified, 

(6) For removal, notify the appropriate EPA 
NESHAPS Coordinator listed in Appendix B before 
the removal qperation is begun, ^ 

(7) Recommend that the contractor contact the EPA 
Regional Asbestos Coordinator for technical assistance. 

The task of finding a qualified contractor may be 
complicated by various political and economic ' 
.pressures. There may be pressure by people who are " 
unaware of the hazards of poorly performed work to 
take, action as soon as possible and as cheaply as 
possible. Strict compliance with the EPA and OSHA 
regulations and the recommended specifications taker 
time and money. Contractors offering the lowest bid 
may not be knowledgeable or capable of complying 
with these regulajioris. ^ 

Short summaries of the EPA and OSHA asbestos 
regulationi follow. The full texts of these regulations 
are printed in Appendices A and C, Recommended 
specifications for removal, encapsulation, and enclosure 
contracts are also included in this chapter. These 
specifications can be used to guide school officials in 
negotiating contracts which will ensure proper work 
practices and a protected building environment. 



EPA Regulations 



EPA regulates the removal and disposal of asbestos 
materials from ceilings, walls, pipes, and other surfaces 
in buildings. The regulations were issued under the . 
EPA National Emissions Standards for Hazardous Air 
Pollutants (NESHAPS), Written notification to the 
NESHAPS Coordinator is required before asbesios 
material can be retiioved. 

The regulations require wetting of the asbesios " 
material before, during, and after stripping to prevent 
dust emissions. The regulations use ^^stripping^^ to refer 



to taking ashustus off ihu ceilings, walls, pipes, etc: 
and *'rymovar' to refer to taking stripped asbestos 
material out of the building for disposnL If inaterial 
cannot be removed wet beeause of freezing 
temperatures or damage to equipment by water, the 
EPA NESHAPS Coordinator should be notified. In 
some cases dry removal of asbestos material requires 
written permission from EPA, 

Stripped asbestos material must be placed in leak- 
tight containers while still wet before removal frcmi the 
building. Containers of asbestos material may not be 
dropped out oi windows or down from one floor to the 
next. Asbestos material must be transported sviihin the 
building in containers or dust=tighl chutes, 
, Containers must be market! with a warning label (use 
the OSHA label on page ruul be buried in a waste 
disposal site meeting the requirements of Section 61.25 
of the EPA regulations. In must cases a State-approved 
sanitary landfill will be an acceptable disposal site. 

Before contractors begin any iisbestos removal 
operrttion^ they must send a written notification to the 
EPA NESHAPS Coordinator before starting the 
removal operation. The notification must contain the 
following information: 

(1) Name and address of the contractor, 

(2) Address and description of the building, including 
size, age, and prior use of the building and amount of 
friable asbestos material present (square feel). 

(3) Scheduled starting and completion dates for 
removal, 

(4) Procedures that will be employed to comply with 
the regulatinn. 

(5) The name and address of the waste disposal site 
where the asbestos waste will be deposited, 

\yhen contractors send in nc)tification of an asbestos 
removal'operation to EPA, the EPA NESHAPS 
Coordinator will notify the OSHA office for that area 
that a removal operation is planned. 

See Appendix A for the full (exi of tht EPA asbestos 
regutations. Questions about the regiilations and 
compliance problems can be answered by the NESHAPS 
Coordinator listed in Appendix B.. 

OSHA Regulations 

OSHA regulates workplace practices and the airborne 
concentration levels to which asbestos workers can be , 
exposed. The OSHA regulations apply to removal, 
encapsulation, and enclosure operations involving 
asbestos materials. 

OSHA has established limits on the amount of 
airborne asbestos, to which a svorker may be exposed on 
j daily basis. Over an H-hour period the average 
lirborne asbestos ctincentration level (also known as 
:he time weighted avenige (twa)) to which a worker 
n^y be exposed may not exceed two fibers longer than 
ive.micronieters per cubic centimeter of air (2f/cc). At 
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no time during the H^iour period iiiay the airborne 
coneentration exceed 10 fibers longer than 5 
micrometers per cubic centimeter of air (lOf/cc). The 
lOf/cc concentration is called the ceiling concentration. 
NIOSH has recommended lowering the H-hour twa to 
0.1 fibers per cubic cenlimcicr ((J.lf/cc). 

Contractors must use air monitoring to determine 
whether the airborne concentration of asbestos exceeds 
these exposure limits. The regulations prescribe the 
method to be used for air monitoring and svherc iind 
how often air samples must be taken. 

If the airborne concentration does exceed the 
specified exposure limits (either the 8-hour tsva or the 
ceiling concentration), then the contractor performing 
removal, encapsulation, or enclosure must: 

(1) Provide employees with approved respirators. The 
OSHA regulations require different types of respirators 
under different conditions. The OSHA Regional Offices, 
listed in Appendix D can provide information on 
respirator requirements. The NIOSH Regional Offices 
listed in Appendix E can provide information on 
approved respirators. 

(2) Provide change rooms and two separate lockers 
or storage containers so that employees can keep street 
clothes and work clothes separate. 

In addition, if the ceiling concentration is exceeded, the. 
contractor must provide his employees with protective 
clothing. 

The regulations require contractors to place caution 
signs inside and immediately outside of the work area; 
.The signs must advise people entering the area of the 
hazards of exposure to asbestos. 

Containers of waste asbestos material mu^t be 
marked with a warning label which states: 

CAUTION 
CONTAINS ASBESTOS FIBERS 
AVOID CREATING DUST 
BREATHING ASBESTOS DUST MAY CAUSE 
SERIOUS BODILY HARM 

See Appendix C for the full text of the OSHA asbestos 
regulations. Questions about the regulations and 
compliance problems can be answered by the OSHA 
Regional Offices listed in Appendix D, Information on 
contractor training and occupational safety is also 
available from these OSHA offices and the NIOSH 
Regional Offices listed in Appendix £. 

Contract Specifications 

The following general specifications are recommended 
for removal and encapsulation contracts. Some of these 
specifications are also appropriate for enclosure 
contracts. If these recommended specificaiions are 
incorporated into contracts and strictly enforced, the 
building environment will be protccteO against 
contamination, 



Contractors should be encouraged to receive training 
and to train their workers in safe work practices and in 
proper removal, encapHulation, and enclosure methods= 
Contractor and worker training can be required in the 
contract, 

1« Regulations 

Contractors shall comply with the requirements of ih^j 
EPA regulations, National Emission'Standards for 
Asbestos, and the OSHA regulations on asbestos, 
Section 191().1()01 [and'^any applicable State and local 
governfnent regulations] which are incorporated by 
reference, 

2, Scope of Work 

A. The Contractor shall furnish all labor, materials, 
services, insurance, and equipment necessary to carry 
out the [removal operation, encapsulation operation] in 
accordance with the EPA and OSHA regulations [and 
any applicable State and local government regulations]. 

B. The Contractor shall be responsible for obtaining 
approva! for a waste disposal site in compliance with 
Section 6 L25 of the EPA regulations. 

C. Contractors shall post the EPA and OSHA 
regulations [and any applicable State and local 
government regulations] at the job site, 

3, Worker Protection 

A. The Contractor shall provide workers with 
approved respirators. The Contractor shall provide a 
sufficient quantity of filters approved for asbestos so 
that workers can change filters during the work day. 
Filters shall not be used any longer than one (1) work 
day. The respirator filters shall be stored at the job site 
in the change room and shall be totally protected from 
exposure to asbestos prior to their use. 

B. Workers shall always wear a respirator properly 
fitted on the face in the vvbrk area> 

C. Contractors shall instruct and train workers in 
proper respirator use. 

D. Workers shall wear disposable, fulUbody coveralls 
and disposable head covers and footwear. in the work 
area. Footwear may be disposable. Non-disposable 
footwear shall be left in the work area at all times until 
disposal at job completion. 

E. The Contractor shall set up a change room and a 
shower outside of the work area. 

F. All workers without exception shall: 

(1) Remove street clothes in the change room and 
put on the disposable coveralls and head covers, ?md 
respirator before entering the work area; 



(2J Remove the disposable coveralls, head cuversJ 
and footwear in the work area before leaving the work 
area. Still wearing their rcHpiratorK, proceed to the 
showers and remove their respirators while showering 
with soap and water* 

(3) Shower at the end of each dav-s work before 
entering the change room to change into street clothes. 

O. Workers shall not eat, drink, smoke, chew gum. 
or chew tobacco in the work area. To eat. drink /or 
smoke, workers shall remove ihj disposable work 
clothes and footwear in the work area before leaving 
the work .area. Still wearing their respirators, workers 
shall proceed to the showers and remove their 
respirators while showering with soap and water. 
Workmen shall then dress into a new, clean disposable 
coverall to eat, smoke, or drink. The new coverall ctfn 
be worn to reenter the work area. 

H, The Contractor shall provide a respirator and 
disposable coveralls, headcover. and footwear to any 
official representative of the school who inspects the 
job site. 

r All persons entering the work' area shall wear an 
approved respirator and disposable coveralls, head 
cover, and footwear> ^ 





Worker Drmed in Protective Cioihing 
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4, Work Arts Preparation 

A* The Contractor shall set up a decontamination 
■ facility outside of the work area which will consist of a 
change roonn, showar area, and equipment area. The 
decontamination facility shall be subject to the approval 
of the official representative of the school. 

B. The Contractor shall isolate the work area for the 
duration of the v\(ork by completely sealing off all 
openings and fixtures in the work area includirig, but 
not limited to, heating and ventilation ducts, doorways, 
corridors, windows, skylights, and lighting with plastic 
sheeting taped securely in place. 

C. The Contractor shall build double barriers of 
plastic sheeting at all entrances and exits to the work 
area so that the work area is alw ays closed off by one 
barrier when workers enter or exit. 

D. All floor and wall surfaces in the work area shall 
be covered with plastic sheeting taped securely in place 

'to protect from water damage [or damage by sealants], 

E. Before the work is begun, the Contractor shall 
wet clean all rernavablo items and equipment not 
located on the asbej^tos material, remove them from the 
work area, and then return these items and equipment 
to the work area after the job has been completed and 
the area has been decontaminated. 

F. The Contractor shall cover all non-removable \ 
items and equipment in the work area with plastic 
sheeting taped securely in place. 

G. After work area isolation, the Contractor shall 
take out all detachable electrical, heating, ventilation 
equipmient, and other items located on the asbestos 
material, clean them before covering with plastic 
sheeting taped Securely in place, and return them to 
their proper place after the job has . been completed and 
the work area has been decontaminated. 

H. The Contractor shall remove all heating, 
ventilation, and air conditioning system filters, pack 
Sham in sealable plastic bags (6-mil minimum) for burial 
in the app/oved waste disposal site and replace them 
with new filters. 

L The contractor shall establish emergency and fire 
exits from the work area. Emergency procedures shall 
have priority. 

5* Method of Removal 

^ A. The asbestos material shall be sprayed witli water ' 
containing a welting agent to enhance penetration. The 
wetting agent shall be 50% polyoxyethyJene ester and 
50% polyoxycthyiene ether (Aqua-GRO*), or the 
equivalent, in a concentration of one (1) ounce in five 
{S) gallops of water. A fine spray of the amended water 

• Mention of traJc niimc^ «)r specific products di^cs noi ctiristiiuie 
, endorse me fit by EIV\. 

■* ' " ■ . 
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shaU be applied to reduce fiber release preceding the 
removal of the asbestos material. The material shall be 
sufficiently saturated to prevent emiHsion of airborne 
fibers in excess of the exposure limits prescribed in the 
OSHA regulations referenced in these specifications, 

B. The asbestos material shall be removed in small 
sections by two-man teams on staging platforms. Before 
beginning the next section, the material shall be packed 
while still wet into sealable plastic bags (fi-mil 
minimum) and placed into fiber or metal drums or skips 
for transport. Bags, drums, and skips shall be marked 
with the OSHA label prescribed by the OSHA 
regulations referenced in these specifications. The 
outside of all containers shall be clean before leaving, 
the work area. 

C. AH plastic sheeting, tape, cleaning materiah 
clothing, and all other disposable material or items used 
in the work area shall be packed into sealable plastic ^ 
bags (6-mil minimum) and placed into metal or fiber 
drums or skips for transport. The drums and skips shall 
be marked with the OSHA label prescribed by the 
OSHA regulations referenced in these specifications. 

D. The Contractor shall transport the sealed drums , 
or skips to the approved waste disposal site. The sealed 

, plastic bags may be dumpedTrom the drums into the 
burial site unless the bags have been broken or 
damaged. The damaged bags shall be left in the drum 
and the entire contaminated drum shall be buried, 
Uncontaminated drums may be recycled, 

6* Decontamination of Work Area 

A. The Contractor shall clean all surfaces in the work 
area .with water and/or with a High Efficiency 
Particulate- Absolute (HEPA) filtered vacuum. (A 
HEPA vacuum will fail if used on wet material.) After 
cleaning the work area, the Contractor shall wait 24 
hours to allow for settlement of dust, and then wet- 
clean all surfaces in the work area again. After 
completion of the second defining operation, the 
Contractor shall perform a complete visual inspection of 
the work area to ensure that the work area is dust free. 
The Contractor shall take two air samples within 48 
hours after completioh of all cleaning vyork, (Minimum 
volume of air sample is 240 L). 

B. If the official representative of the school finds 
that the work area has not been decontaminated, the 
Contractor shall repeat the cleaning and air monitoring 
until the work area is in compliance. 

C. After the work area is found to be in compliance, 
all entrances and exits are unsealed and the plastic 
sheeting, tape, and any other trash and debris is 
disposed of in sealable plastic bags (6-mil minimum) 
and buried in the approved waste disposal site. 
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7, Air Monitoring 

' A. Throughout the aniirg (rcmovaL uncapsuhitjonl 
and cleaning opurations, air mnniioring shall be 
conducted to ensure that the Contnictor is complying 
with the EPA and OSHA reguhitions [and any 
applicable State and local government regulations j. The 
school shall prpvide an air monitoring iQchnician to 
,lake air samples at the job site at no cost to the 
Cbntractor. 

B. Air monitoring will be conducted according to the 
method prescribed by Section 19 10. lOOl (f) of the 
OSHA TCgulations. 

• C, Air monitoring shall be performed to provide the 
following samples during the period of asbestos 
[removal, encapsulation]: 



Areas iff hv Sanifiliui 

Work Area 
Outside Work Area 
Outside Buildimz 



\t\t\in\iun 

Sllffflii't (if 

Sitnipli's fur 



i,iii ft Suntpli' 

MifiiniAifn 
VnltuHt' i.itrcs 

120 L 
120 L 
240 L 



"^D. Samples should only be taken after agtual 
[removal, encapsulationi work has proceeded. 




Removed Material in Drum With Plastic Liner 



Or-. 



Chapter lOi EPA School Survey 



EPA plans to assess the extent of the asbestos material 
problem in schools and to determine the need for 
further. Federal action to control exposure to asbestos 
in school buildings. To aid in this evaluation, EPA 
encourages school districts to complete the survey form 
m the end of this chapter. 

What Information does the form requeit? 
The form asks questions about the resulti of (1) 
inspection for friable materials and (2) sampling and ^ 
laboratory analysis of friable materials for asbestos. It 
also asks what kind of corrective action (removal, 
encapsulation i enclosure, or deferred action) has been 
^ or^ill be taken to control exposure to friable asbestos 
materiaLv 

Whtra to send the form 

School districts (or individual schools, if the school 
district does not plan to file a report) should send a' 
Copy of the complated survey form to their EPA 
Regional Asbestos Coordinator. The Coordinators are 
listed on th^ back of the survey form. In States which 
have an Asbestos Program Agency, the school district 
should contact the agency to determine whether the 
reporting form should also be sent to the State, The 
names and addresses of these State contacts are 
available from the EPA Regional Asbestos Coordinator 
and by calling the EPA toll-free information number 
listed below: 
800^424-9065 

(in the Washington. D.C. area: 554-1404), 

A copy of the reporting form should be kept by 
school districts in an asbestos control program file, 



When to complete the form 

The survey form should be completbd as soon as 
information is available from schools. Since asbestos 
control programs in schools may begin at different 
times, school districts may want to file more than one 
form. 

If possible, officials should mail completed survey 
forms before September 1, 1979. 

Additional Reporting Forms 

Additional reporting forms can be obtained by calling 
the EPA toll-free information number (800-424-9065 or 
5544404 jn the Washington, D.C. area). 

^ill reports on the survey results be available? 

Depending on the data received, EPA will compile 
monthly reports for the Regional Asbestos ^ 
Coordinators. EPA )vill also publish an interim status, 
report In September 1979 and a final report in February 
1980. These reports will summariie the data received 
and will contain nationwide projections on the extent of 
the asbestos problem in schools and efforts to control 
it. These reports will be available to the States and 
local school officials upon request from the Regional 
Asbestos Coordinators. 
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U.S. ENVrBONMENTAL PflOfECTION AGENCY 

ASBESTOS SURVEY REPORT 

(Survvy f)f Activrfios U) Cnt)ttnl 



geheral 



This information is eoMeefed under thfe aufhorifV of fhe TsKte Subsfariees Confrej Acf, Secfidni 6 Qhd 8. EPA iH tjompiiin^^ inforrnhiiun 
ofi tht? pfOi^Ptss cjf Stijtc iiricl Uivii] inuwJatnH to 4?nntrol uNpoBuro to aHhuHtos-^c-nntatnlnu m^itt'ruilK in HtMiiiulH/ Thin form ahould hv u 
in pcjfirtdU'iilly rupart irrfurmutinfi roncupfii n^t the? aSbyHioH uontrol Hctivitiijii in your "kchual diHtriwt. Tn (jbtain mrnv forms, call this 
tfilUffe^*^ numlH-n . K0n-=42-l-Unf)5 or in ihQ WyshinKton^ D,C, lirefi, call SS=|-140a. DitUi t ollucl^d in thin nuryt'y will ht* Kubjtu t h) tht' 
provlHinns of tht? Ftt^vdnm of Infnrmiitinn Act ( 5 U,5^C, 5^J). 



MAILING INSTRUCTIONS 



MAIL ONE COPY TOt The KPA Ru^iynal Anbt- hioh Coordinytor 

for your Ru^inn. (For numL^s und iulcirGsNi}^ 
SUV ffe^vrr^*' stdv, ) 



ALSOi'pU'n^o mail n copy to yaur official Hiaiv nHbuHtos pro^^rym 
contget rf(jr fi/jmn nnd ntidfos^if rnll this toU^fti-v n\in}hvf: 800^ 
4j4--9065 nr if in (he W^ishinfiton, P.C, aro^i, rnll 554^1404), 



IpiNTlFlCATlON 



1 SCHOOL Dt jT "?IC T INFORMATION 

NAME OF rCHOQL I 



2= PERSON TO CONTACT REGARDING THIS nEPORT 



m 



7^ 



r 



IFECIFIC QUESTIONS 



3, Hi'K the, Si honl (hHtrji't Hubm ittocl #in EPA ABbt'StOH Survey 



YES 



NO 



r] UNKNOWN 



As of f/nQ,/yf.j, how many Hehools in the district 

hgve boen inspected for the pfescncQ of frigble aibeatei^ 

I 



7, Ab of_„__ ^(nioJyr, of 

anniysis) fof how many schoOlB 
in the district was friable ma^ 
tdrinl Unaly^ecl a^ contriininK 
11 she stop 3 



4, How many ^choolK in the dialrict wore huilt of rcnovyted 
hetwt-cn and 19783 ; 

NUMBER OpTcmOoLs^ = 



6. Howmany sehsoU had bulk samples analyied for asbestos with 
\hq EPA recommended technique of Polari^qd Light Microscopy? 



i. (a) In how many schools was friabU aBbestOi^eoritaining material determined to present 
m ejEpoBUro problem? ^ 

(b) ApproKinnateiy how many iqUare fe^t of thie material w^re foynd? 

(c) Egtimate the number gf children per suhool year exposed to this maleriaL fMulNply 
thG^percont ol chiidrmn sHposed by the tota! number of ^nrolliH students. e,J., An 
oxposure problem tn five e/assfooms may /nva/ve iS% of the totat population of TOO 
studontg; !3% s TOO equals 105 stQd&nts eKpoAed.) 

(d) Hove the nameB Of the Children been recorded and relpincd for future reference? 



NUMBER OF SCHOOLS " " u. NO OF^SChOOLS Tb. "SQUARE FEET 



e. NQ^ OF CHiLpREN 



d, NAMES RECORDED 
J YES J NO 



0, (ii) ApproMimnlely how many 
bt_'un fir will be removedp 
(h) Whnt is the* fHtimoted tutii 

a. SQUARE FEET 


Hqunre ff?t*t of thin mpteria! have 
1 co!4t of removnl? 

COST: 1 


10. (a) Approximately how tnan^ 
been or will he encapsu 
, (b) What is- the estimated to 

iu SQUAPE FEET 


r square feet of this material have 

pted^ . 

tal coRt of encupHulation? 
b. 

COSTt S 

L 1 ^ 


1 L (a) A|>proximntcly how many 
hcon Of will be eneloied^ 
(b) What is thi> i-?itimiited totii 

a. SQUARE FEET 


square feet of thiB niiittM^iii have 
1 c ost of t'neloHUjf? 

COIT: $ . ■ 


12i (a) For apprPKimit#ly how r 
Containing material was 
(h) Will this material be insj 
termine if an exposure p 

a, SQUARE FEET 


nany square feet of asbestos- 
acrlan deferred? | 
aeeted periodically to de- . i 
roblcm exists? 1 

b. PERlODiC INSPECTION 

□ yes n^o 


13. What is the source of fundirig for the asbestos control 
activities in your district^ 

PUNDING SOURCF ' 


14. When did for will) thb aBhes 
district begin und end? 

aeGSNNlNG YEAR 


!OH ccHitrol nctivities in the 
ENDING YEAR " 


COMMENTS 
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Region I 

Mr. Paul Heffernan 
Asbestos Coordinator 
Air & Hazardous Materials Div> 
Pest. & Toxic SiJiistunces Br. 
EPA Region I 
JFK Federal BIdg, ^ 
Boston, MA 02203 
. (617) iiUms 

Region 2 

Mr. Marcus Kantz 
Asbestos Coprdinator 
EPA Region II 
Room 802 
26 Federal Plaza 
New York, NY 1()()07 
(212) 264-9538 

Region 3 

Mr, Fran Dougherty 
Asbestos Coordinator 
EPA Region III 
Curtis Building 
Sixth & Walnut Streets 
Philadelphia, PA 19106 
(215) 597^8683 ■ 

Region 4 

Mr. Dwight Brown 
Asbestos Coordinator 
EPA Region IV 
345 Couriland Street 
Atlanta, GA 30308 
(404) 88N3864 

Region S. 

Dr^ Lyman Condie 
Asbestos Coordinator 
EPA Region V 
230 S, Dearborn St/ 
Chicago, IL 60604 
(312) 353^2291 



Region 6 

Dr, Norinun Dyer 
Asbestos Coordinator 
EPA Region yi 
First Intcrnat I Bidg; 
1201 Elm Struct ' 
Dallus, TX 75270 
(214) 767-2734 

Region 7 

Mr, Wolfgimg Brandner 
Asbestos Coordinator 
EPA Region VII 
324 East 1 1 Street ^ 
Room 1500 . 
Kansas City, MO. 64106 
(816) 374-3036 

Region 8 

Mr. Ralph Larscn 
Asbestos Conrdinator 
EPA Rcgidn VIII 
1860 Lincoln Street 
Denver, CO 80295 
837-39:'6 



Region 9 

Mr. John Yim 

Asbestos Coordinator 

EPA Region IX 

2\S Fremont Street 

San Francisco. CA 94105 

(415) 556^3352 

Region 10 

M^^ Margo Partridge 
Asbestos Coordinator 
EPA Region X 
1200 Sixth Avenue 
Seattle, WA 98101 
(206) 442^5560 



«EPA 



U.S. ENVIRONMENTAL PROTECTION AGENCV 

ASBESTOS SURVEY REPORT 

t'Siirvoy of A cttvitich tu Ciinfrol 
GENERAL 



Form Approvvil 

0MB No: I5S-R^0165 



This Infprmafion is celleeted under fh© Qufhorlty ©f the Toscie Subifgncei Cenfroj Act, Sectieni 6 and B. EPA c umpUin^ infofmiition 
nn thu prcigruHs nf State nnii Uunl pruRriimi^ to cnntrol uxpoHtirc; to ujADriifis^cNnitdninM mntt?ritilH m stjhniMH, This furm shnuiU ht> ustd 
in pt'riodiciilly run- rt infnrmiMion tnncurni tho aHb^^htOH conlrul nclivitio^ in yfiyr school tJistrit;!, ,Tfi fjhtiiin mnrv fomm, t-all thij; 
tiill-^frot' num!)t-r; Hun=-| 24^006 ^ or in the Wy^ihin^tDn, D.Ci nruii, cflll Dutu rollectud in tliiH Hurvty will hv Y.uh\ov[ to thv 

pfnviHtonH nf tho Frui^riorn nf Information Act ( 5 UJ.C. 55Jh 



MAILING INSTRUCTIONS 



MAIL QNt COPY TO; The/ KPA Ri>KJ?^nal AHbystoH Coordinutnr 

for your Rugion. (For nanu s iincl iuhlrvsHt^-. 
sui' rrvvtst' sidv.) 



ALSO, pluaRu miiil i\ copy tn your officifil Statt* i^HbrHloB prf't^riim 
contact ((at nrnxv Ufnl ndiltchHt vnll fhia tall^fti f numbi^r: gUU^ 
^U4^9fi65 nr jt in ifv^ Wa shi ni^fon , P.C. iin^a, call 5U^l404). 



I SCHOOL DISTRICT INFORM A TiON 



IDENTIFICATION 



2 PERSON TO CONTACT REGARDING THlg r?EFORT 



mm 



SPECiFlC QUiSTiONS 
3. HoH the Athofil iliHtrit t submittc^d an KPA AjvIil^sioh Surs'uy 
Report bt^fore^ 



VES 



NO 



U UNKNOWN 



4, How many RchoolH in the distrit: warv built or ft-'novLitcd 
" bt'tweL>n lO-iS arid 1078^ 



NUMSER OF SCHOOLS 



Ah of _ _ fmrt, /yf.j. how mony schools in tht? district 



hflve bL*en Inspeetod for the prr^bunr-u Df friable ^ishc^^oS'^ 
ContaimngmnteriolH^ r^^-^^^ ^^^Zs ^ - - - 



fi. How many schools had bulk igmpla s Qnalyied for asbestoi with 
the EPA r^commeridgd technique of PolPrLzod Light MieroScopyF 

NUffiER rFTCHboTs^ _ _^ _ _ _^ _ ^ ^ 



A_B of — fmo./vr. of 

analysis) for hosv many Bchnols 
in the district was friable ma^ 
teriaj analyzed a^ containing 
asbestos? 



(a) In how mony Hchools was friable asbeStoS-containtng material determined lo present 
an OKpoBure problem? 

(b) Approximately how many square feet of this maieriyl wsre fsund? 

(c) EBlimale thi' number of children per school year exposed to this iftPteriah (Mulffply 
tho poTi imt of chtldrvn QKposvd by the tots! mimhBr of enroi/ff^ stiidantH. e.^., An 
o.ifpo.si/f£? prohlom in tivQ cleOisrQQms may fnvolv&i 15% of the total poputation at TOO 
studonts; 13% v 700 oquals 105 studonts exposed,) * ' 

(d) Have the namoB of the children been recorded and retained for future reference? 



NUMBER OFSCHOOLS " " a. NO O F^SC H 00 LS 11). SOU A R E F £ F f " I'e, NO OF C H I L DR EN 



dV NAMFS RECORDED 
YES ~! NO 



<h (h) Apprfixlmately how many 
bt^en Of will bu remBVed^ 
(h) What is thi* estimated toti 

SQUARE FEET. 


^^quare feet of. this matt-riiii huvu 
I cost of removal^ 

'■>■ 

b, 

COlTc S 


10* (.51) ApproNimatoIy how n1an> 
been or will be eneapsu 
ib) What is the estimated to 

u/SOUARE FEET " 


HqUnfG feet of this mhterial have 

Qted5 

tal cot^t of encupsulation? 

h. ... . 

COST: i * 


11.. (n) ApprnximHtply how mnny 
hvm or will hi- BnelQiod^ 
(b) Whrit is thi? tvslimatcd tota 

SQUARE FEET 


^qnare feet nf this niHteriai have 
1 coKt of ent losuru^ 

COSTt $ 


12, fa) For approximately how f 
contaifiing material was 
^ (b) Will this material be inei 
terming if an exposure p 

a. SQUARE FEET 


nany gquare feet of asbestos- 
□ ctlsn defefred? 
aected periodically to de-^ 
roblem exists? 

b. PERIODIC INSPECTION 
□ .VES □no 


13. What is the source ef funding for the flBbeBtoa eontro! 
flCtivitios in'your district? 

FUNDING SOUPCF 


14. When did for ivi//) the asbos 
tiiHtrirf begin and end? 

BEGINNING YEAR 


fos control actis-itieH in tho 
ENDING YEAR 



c 
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REQIDNAL OFFrCES 




Hegion \ 

Mr. Paul Heffernan 

AsbuHluH Conrdinmor 

Air & HazurdmiH Maturiuls i>iv. 

Pest. & Toxic Suhsiunces Hr. 

EPA Region I 

JFK Fuderal Blclg. 

Bnslun. MA 022(0 - 

(617) 223-()5«S5 

Kugion 2 

Mr. MarcuH Kaniz 
Asbestos Coordinator 
EPA Region II 
Room Hih 
' 26 Federal Plaza ■ 
New York, NY l(H)()7 
(21 5) 2fi4-y53H 

Bogion 3 

Mr, Fran Dougherty 
Asbestos Courdinatur 
EPA Region HI 
Curtis Buikiinf: 
Sixth & Walnut Sireels 
Philadelphia, PA 19106 
(215) 597-H6H3 

Begion 4 ' ' 

Mr, Dwight Brown \^ 
Asbestos Coordinator 
EpA- Region IV 
345 Courtland Street 
/^tlama. GA 30308 
(^04) 88U3864 ' 
i ^ ■ . " ■ 

Region 5 

Dr, Lyman Condie 
A^^bestos Coordinator 
EPA Region V 
230 S. Dearborn St. 
Chicago. IL 60604 
(312) 353^2291 



Dr. Normun Dyer 
Asbestos Cobrdinator 
EPA Region VI 
First IntcrnaiM BUIg. 
1201 Elm Street 
Dallas, TX 7527() 
(214) 767^2734 

Regjon 7 

Mr. Wc^fgang Brandner 
Asbestos Coordinator 
EPA Region VII ^ 
324 East 11 Street 
Room I5()() 

Kansas City. MO 64106 
(816) 174^3036 

Region 8 

Mt. Ralph Larsen 
Asbestos Coordinator 
EPA Region VIII 
IH6() Lincoln Street 
Denver, CO H0295 
(303) 8370926 

Region 9 

Mr. John Yim 

Asbestos Coordinator 

EPA Region IX 

215 Fremont Street 

San Francisco. CA 941 05 

(415) 556-3352 

Region 10 ' 

Ms. Margo Partridge 
Asbestos Coordinator 
EPA Region X 
. 1200 Sixth Avenue 
Seattle, WA 98101 
(2()6) 442-556(1 
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U .5 . E N V I R Q N M E N T A L F R O T EG T {Q N A G E N C Y 

ASBESTOS SURVEY REPORT 

(Survoy of ActiviiiOM fo Control 



Farm A ppro\'veJ 

0MB No. I58-^R-0165 




MAILING INSTRUCTIONS 



MAIL ONi COPY IQi 



Thf EFA Kc'ifiorial AsbtstoH CQOrdinator 
for yQur RegiDn, (For nunwf^ nnd iiddruNHt;, 



ALSOi pleSBt? mail a copy to y^ur official State asbestog progrnm 
contact (for namc' and uddrvsSi ciill thin tQli^trce number:^ 3OQ 
424^9065 or if in the WnHhin^toni D.C. are^, ca// 3S4-^}404)* 



IDiNTIPlCATlON 



1 SCHOOL DISTRICT IN FORMATION 



£ i t / G N 



N A 


ME 


'^lu'it^ fir»ti & middle' iniiifil) 








































■ 













PERSON TO CONTACT REGARDING THIS REPORT 



g^iae-AL JOB TijL^ 



iPiCiFIC QUESTIONS 



Has the ??chorii distfiet submitted an EPA Asbestoa Survey 
Report bt^fdrt^^ 



YES 



Q UNKNOWN 



4* How many schooli in tht district WOrf LtuM or renQvatec 
between 1945 pnd 1978? 

NUMBER OF SCHOOLS — — 



As of 



jCmo./ yt.)t how many Bchopli in the distPict 



have been inspected for the presenee of friable isbestos^ 
containing m.terials?r^-^^ag^0^ s'ShHoUS - ~ " " 



6* Howrnany schoolshad bulk sQmplesQnfllyiedfof asb§itos w 
the EPA ftcommendad tiehnique of Polarised Light Microscopy 

mJMBER D> SCHOOLS^ ^ ~ ~' ^ "^^."^ 



7. As of^ 



^(mQ~/yt\ of 



ano!y_^is) for how many mehools 
in ihq district warn friabie ma^ 
teriar onsly^^d a^ containing 
a sbe.stoi? 



NUMBER OF SCHOOLS 



(a) In how many Behoole was friable aabestos^CQntaining matefial det©rmin#d to present 
in eMposure problem? 

(b) Approximately how many square feet of this matorifll wars feund? 

(c) Estimate the number of children per syhool year eKposed to thia fTiiteriaL (Multiply 
the pefcenf Qf chiidrmn ekpoSmd by the tot^l numbmt of BntoJln^ students* e*^.* An 
ejiposure problem in iivm classrooms may invoive 15% of the tot^l peputation Of 700 
Btudertts; 157q x TOO squall 105 studmnts exposed,) 

(d) Hav^ the namei of the ehildren been Pecordid and retairied for future refefenee? 



a, NO, OF SCHOOLS 



b. SOUARE FEFT 



a NO, OF CHIUDREN 



NAMES RECORDED 



^unsiions Q^tbrouib I I refer to the (rwbie^sb^tos—contairiinfi materisl that presents an exposure prohlBm in Question 8 



i), (u) Appfoximnlely how many 
bO€?n or will be removed? 
(b) What i^ the estimated tota 

a. SQUARE FEET 


square feet of thl^ rnatefial have 

I eoHt of reniqvalp . 

^ ^ ^ ^ ^ _ ^ _ 

CQSTt S ' 


10. (a) Approximately how man^ 
been Or will be ancopsu 
(b) What is the estirnated to 

a. SQUARE FEET 


f square feet of this mbterial have 
ated? 

tal cost of encapBuIatisn? 
b,"" — — — — 
COST^ 1 


11, (a) AppfOKimHtely how many . 
been or will be enclosed? 
(b) What is the estimated tola 

a, Square FEET 


squari? feet of this material have 
1 cast of erinlos^urG? 

b."'^ ~ ^ - - - 


I2i (a) For approximately how r 
eontai'iiing material was 
(b) Will t^is material be ine] 
ttniiine if dn exposure p 

a* iQUARE FEET V ^ 


niny square ft^t of asbestos-- 
dctlon deferridp s 
sected pepiodicaily to de— 
roblem exists? 

b,>E^iOblC I^SPlc^iQN ^ ^ ^ 
□ YES □ NO 


13* What is the souree of funf|i§g for the asbestos contrQl 

activities in your district? 
FUNpIN 6 SOURCE =- =- ^ - - ^ ^ ^ . — ^ 


14, ft'hen did for wili) the afAies 
district begin and end? 

SEGINNmGYEAR ' 


tos control activities in the 

'eNDiN'q'y ear"" _ ^ ^ ^ ^ ^ 



CQMMiNTS 
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REGIONAL OFFICES 




Region 1 

Mr, Paul Hcflurnan 

Ashcstcis Coordinatiir 

Air & Hai^ardous MaluriuiN Div, 

Pest, & Toxic Subslancch Br. 

EPA Region I 

JFK Fudural BIdg. 

Boston. MA (J22n3 

(617) 223-0585 

R€||ion 2 

Mr. Marcus Kantz 
Asbestos Coordinator 
EPA Region fl 
Rbum 802 
26 Fcdoral Pluza 
Now York, NY 10007 
(212) 264-953H 

Re|>ion 3 

Mr, Fran DouyhLTty 
Asbestos Coordinator 
EPA RegicMrlH 
Curtis Building 
Sixth & Walnut Streets 
Philadelphia, PA lyiOft. 
(215) 597-8683 

Region 4 

Mr. Dvvight Brovvn 
Asbestos Coordinator 
EPA Region IV 
345 Courtland Street 
Atlanta, OA 30308 
(404) 881-3864 
f 

Region 5 

Dr, Lyman Condie 
Asbestos Coordinator 
EPA Region V 
230 S. Dearborn St. 
Chicago. I L 6()6()4 ^ 
(312) 353-2291 ' 



Pr. Ncirmun Pyer 
Asbestos Coordinator 
EPA Reginn VI 
FirNi Internati Bldg» 
1201 Eltn Street-' 
Pallas, TX 75270 
(214) 767-2734 

Region 7 , 
Mr, Wolfgang Brandrier 
Asbestos Coardinutor 
EPA Region VII 
324 East 1 1 Street 
' Room 1500 
Kansas City, MO 64106 
(816) 374^^M . 

Rtgjon H 

Mr. Ralph Larsen 
Asbestos Coordifi itor 
HPA Regiun Vlli 
iHfiO Lincoln Street 
Denver, CO 80295 
(303) 837-^3926 

0 

Region 9 

Mr. John Yjm 

Asbestos Coordinaior 

EPA Region IX 

2 15 Fremont Street 

San Francisco, CA 94105 

(415) 556-3352 

Region 10 

Ms. Margo Partridge 
Asbestos Coordinator 
EPA Region X 
1200 Sixth Avenue 
Seattle, WA 98101 
(2f)6) 442-5560 ^ 



Chapter lli Assistance From Federal and State 
Agencies 



The EPA Regional Asbestos Coordinators will 
coordinate the EPA ,schoot asbestos program with thu 

' Stiites in their Regions, The other Federal ugencic!^ 
participating in the program will provide assistance to 
the States on matters of worker protection, contraetur 
training, and safety and health. Several toll-free 
numbers will be operated by EPA and the Consumer 

^^Product Safety Commission. The numbers are listed in 
this chapter and in Appendix G, 

Assistance From EPA 

The EPA Regional Asbestos Coordinators can provide 
information and assistance to the States. The 
Coordinators are listed in this chapter. They will be, 
available to meet with State and local officials to discuss 
the asbestos material problem and to answer questions 
about the EPA school asbestos program. 

A videotape supplementing ihe information contained 
in this manual will be available to schools from the 
EPA Regional Offices. The videotape will show how to 



inspect schools and how to sample friable muleriai, and 
will also show removal, encapsulation, and enclosure 
operations. The EPA Regional Asbestos Coordinators 
should be contacted for copies of the videotape. 

As part of the school asbestos program EPA will 
conduct training sessions in the Regional Offices for 
Stale and local officials and other interested individuals 
and provide technical assistance to schools and their 
contractors who undertake corrective actions. The 
Regional Asbestos Coordinators should be contacted 
for information on scheduling of training sessions and 
the technical assistance program, 

EPA Regional Asbestos 
Coordinators 

The following persons are the Regional Asbestos 
Coordinators in each of the ten EPA Regional Offices. 
The map on this page shows which States are in each of 
the ten Regions. 




Region 1 

Mr. Paul Heffcrnan 

Asbestos Coordinator 

Air & Hazardous Materials Div. 

Pest. & Toxic Substances Br, 

EPA Region I 

JFK Federal BIdg. 

Boston. MA 02203 

(617) 22M585 



Region 2 

Mr. Marcus Kantz 
Asbestos Coordinator 
-EPA Region II 
Room 802 
26 Federal Plaza 
New York, NY UKK)? 
(212) 264^9538 



Region 3 

Mr. Fran Dougherty 
Asbestos Coordinator 
EPA Region III 
Curtis Building 
Sixth and Walnut Streets 
PhiladelpHia, PA 19106 
(215') 597^8683 

Region 4 

Mr, Dwight Brown 
Asbestos Coordinator 
EPA Region IV 
345 Courtland Street 
Atlanta, GA 30308 
(404) 881-3864 

Regloti 5 

Dr, Lyman Condie 
Asbestos Coordiriator 
EPA Region V 
230 South Dearborn Street 
Chicago, IL 60604 
(312) 353-2291 

Toll'free numbers 
Jllinois: 800-972^317b 
Indiana, Michigan* 
Minnesota. Ohio 
Wisconsin: 80O''621'3191 



Region 6 

Dr. Norman Dyer 
, Asbestos Coordinator 
EPA Region VI 
First International BIdg. 
mi Elm Street 
Dallas, TX 75270 
(214) 767-2734 

Region 7 > 

Mr. Wolfgang Brandner 
Asbestos Coordinator 
EPA Region VII 
324 East 1 1th Street 
Room 15tKl 

Kansas City, MO 64106 
(816) 374-3036 

Toll-Free Action Line 
(Leave name and number 
ask to have your call 
returned) 

Missouri; 800^892^3837 
Iowa, Nebraska. Kansas: 
800-^21^3714 



RttibnS 

Mh. Ralph Larsen 
Asbestos Coordinator 
EPA ftegiofl VIII 
1860 Lincoln Street 
Denvar, CO 80295 
*(303) 837^3926 



Region 9 

Mr. John Yim 
Asbestos Coordinator 
EPA Rigion IX 
215 Fremont Street \ 
San Francisco, CA 94105 
(415) 556=3352 



Regioii 10 

Ml. Margo Partridge 
Asbestos Coordinator 
EPA Region X 
120O.Sixth Avenue ' 
Seattle. WA 98101 
(206) 442=5560 ^ 



EPA Toll-Free Numbers 

Copiajp of the. guidance package, additionaNsurvey ' 
>:forms, or other information on the EPA school 
^asbestos program is available by calling: 

, 800-424'9065 , 
(in the Washington, DX, area: 554=1404) 

Information on sampling and analysis is available by 
calling: 

8Cf0-334=857i; extension 6892 

Assistance From State Asbestos 
Program Contacts 

' Many States have programs or are developing programs 
% to control asbestos materials in schools and other 
buildings. The narties of persons who have been 
designated by the Governors as the Asbestos Program 
contact for each State are available on the EPA tolU 
free information number. The Regional Asbestos 
Coordinators can also be contacted for the names of 
the State Asbestos Program Agencies, 

School officials shquld check with their State Agency 
before beginning a school asbestos control program. 
^ Some States may already have^ an asbestos program and 
will want schools to follow certain procedures for 
inspecting; sampling and analysis, and taking corrective 
actions. 

Assistance From Other Federal 
Agencies 

Other Federal agencies can provide assistance to 
schools which have questions about consumer products 
containing asbestos and matters of occupational safety 
and health. 

^^(1) Consuiner Product Safety Gommlsslon 
The U*S* Consumer Product Safety Commission 
(CPSC) operates a toll-free information number. School 
districts with questions about consumer products that 
contain asbestos can call: 

800^638-8326 

(in Alaska, Haw§ii, Puerto Rico, Virgin Islands: 

800-638-8333) . 

(in Mainland:. 800^492»8363) . 



(2) Occupatioiial Safety and Health Administration 

The Occupational Safety and Health Administration 
(OSHA) has regulations covering safe workplace 
practices that must be followed during removal, 
encapsulation, and enclosure of asbestos materials. 
These regulations are summarized in Chapter 9 and are 
printed in Appendix C. 

^ Some States have assumed responsibility for 
development and enforcement of their own 
occupational safety and health standards following 
apprjoval from OSHA. A complete list of the approved 
State Program Offices and Federal OSMA field 
locations is included as Appendix D . Questions about 
proper worker protection and respirator requirements 
should be referred to the appropriate State Program 
Office or Federal OSHA Offices listed in Appendix D. 

To assist small business employers in meeting the 
requirements of the Occupational Safety and Health 
Act of 1970 Congress has authorized a joint federal 
OSHA-State on-site consultation program. For 
information on this free consulting service, employers 
should contact the nearest State or Federal OSHA 
Office listed in Appendix D. 

(3) Department of Health, Education and Welfare 
(DHEW) 

A. National Imtit^e for Occupational Safety and Health 
The National Institute for Occupational Safety and 

Health (NIOSH) can provide assistance on selection of 
approved respirators and answer questions on - 
occupational safety and heahh. The NIQSH Regional 
Consultants are listed in Appendix E. 

B. Regional Health Administration 

The Regional Health Administrators listed in 
Appendix F can provide information on the health 
problems associated with asbestos exposure. 
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Appendix ArU.S. Environmental Protection 
Agency Regulations for Asbestos 

(Code of Federal Regulations Title 40, Part 61, Subparts A and B) 



PART EMISSION STAND- 

ARDS FOR HAZARDOUS AIR POLLUTANTB 

Sea. ; 
. 61.01 Appllc&bUltj. 

fll.pd SettrininaUciii of esaJtrucUon or 

V tioa or modlfle£iipn« 
ApproTii bj Af^inUtrmlor. 
9i ,0% KotiSeatiea of stertmp. 
il.iO ' ^uicm repofiisg and wmlT^ r*quea|, 
il.ll WAlYir of eompli&ii^. 
Sl.lS. biUilo&t#9t4 Asd moDitofing. 
ii 43 WAi7ir Of tmij^ion i#3ta. 
^ 0144 ' Souj^ Ust BOd ftnAijtleAi metboda. 
0145 AvKUftbililf of mf&rmalloii. 
0140 SUU aytfioHlf . 
€1.17 Clfoum vent Ion. 

Su^ari B^^stlGnat Emisifofi SUndaril fer 

ilJO AppIiOftbUltj. 

0lJi ^flnitlona. 

0U2 SmUiiaQ stasdArd. 

02J3 ^Air-eltsnlng. 

01Ji4 B«portlAf. 

eiJS Waste dispoMl litM. 




AmMomri Section il3 of the daaa .Air 
Ael &s addid sec* 4(») of Pub. L. 91-604. 
84 Stat, 16Bi (43 Uj.cV ii5Tc-7) ; Sfctlon 114 
Of tba aitsn Air Act, ij added bj ats. 4(a)' 
Of Pub. L. ©1-604, 84 Stat, lig7, and amtndtd 
Pub, L, §Mlf. see, e(a) (4). 88 Stat. 259 
(42 U^.C. l8,m-9)- segtion 301(a) of the 
Cieaa Air Act, &k amended hy st€MS(c) {2) 
Of Pub. L. il-804, 84 Stat. 1713 (42 U.S.C. 
18a7f(a))/ 

SoOTOi* §8 ra 8138, Apr; 8, 1871. unleas 
otherwi^ noted, 

% 



Subpart A— Oinifil Ffovlsfons . 
g 6L01 ApplicabUitr* 
The provlalons of this part applF to 
■ thi owner or opirator of anj itetiQnarT 
souree for which a itandard is prficflbid 
undir this part. 

1 61«02 Derinilloni* 

As used in ihh part, all UtmM not Af- 
fined hertin shall hava thamtanlBg gi?aQ 
them ^ act: 

W *'Act'' means the Clean Air A^t (42 

<b> "Administrator*' ratans the Ad- 
ministrator of the En^ronmental Pro- 
taetion Aienof or his authDriied ripre- 
stntativa. 

(e) "Alttmative method*' means as^ 
method of samplini and anBlF7.^g for 
an iir ponutattt whieh Is not a referince 
method or an equivalent method but 
whkh has been demonstrated to tht 
Administrator*! satisfaction to produee, 
in ipeclflo cases, faults adequate for 
his determyiation of cornpllancei 

id) ^'Cooimeneed'" means that mi own^ 
if or epenfeor hu undtrtakin a con- 
tinuous pro-am of construetion or 
£QodU3cation Of that as oimir or operator 
Ms entered Uito a contrMtyal obligation 
to undertaki and complete, within a rea^ 
son able time, a cont^uous program of 
construction or modlflcation. 
% (i) "Cempllanca s^edule'* means the 
date or datei by which a so^ce or cate- 
gdry of sources is required to comply with 
the standardi of this part and with any 
, iteps toward such aornpllance which are 
set forth in a waiver of oompU^oe under 
161.11, 

(f) "Construction" means fabrication, 
erection, of insWlation of a statlonai7 
sotme. 

(f ) /•Effective date*' u tee date of 
^ promulf atlon . In the Fibiml Bssistsr 
of an mppUcable standard or other rtgu- 
lation under this part. 



Ch) "EqulyiUent method" means any 
method of iampling and anal>^ing for . 
an air poUutant which has been demon- 
itraUd to'the Administrators aatUfaq- 
tion to have a consistent and qu^tita* 
tlvelj known relatlonjhip to the reference 
method^under speelfled conditions. 

(1) "Existing source" means any sta^ 
tlonary source which is not a new source. 

CJ) "McNilflcatlon*' aieans any physical 
change in, or change ^e method of 
operation of, a stationary, aource which 
tacreases the amount of any hazardous 
air pollutant emlttad by such source or 
which results in the emlislon of any 
hazardous air poUutsjit not prevloujlj 
ei^tted, except that: ' 

fl) Routine, majjitenance, repair, and 
replacement shall not be considerfd 
physical changes, and 

(2) TOe following shaU not .be eon- 
ildered a change ha the mitood of 
operation* , ' 

(i) An Increase in the production rate, ^ 
^ such Increase does not eifceed the op^ 
emting design capacity of the statioriarr 
source: 

<U) An increase in hours of opert^lon. 

(k) "New source" me a^ any stationary 
source, the construction or modiflcatlon 
of which is commenced after the publi- 
cation . in the Federal REcisTZi of pro- 
posed national emlsilon standards for 
hazardous air pollutants which will be 
applicable to such source. ^ ^ 

<1) "Owner or operator" meajis any 
person who owm, leases, operates, con* 
fcrols,| or supervises a stationary sotn^ce. 
. Cm) *'Reference metiiod" means any ^ 
method of sampling and analyzing for an 
air .pollutent, as described in AppendUi 
B to this part. 

(n) "Startup" means the settlnf in 
operation of a stationary source for ajiy 
piu-pose. 

CO) "Standard" means a natiQnal ' 
imlsslon standard for a na?.ardQUs air 
pollutant proposed or promulf ated under 
this part. 

fp) "Stationary source" means any 
buUdlng, structure, facility, or Installa- 
tion which emits or may emit any air 
pollutant which has been designated as 
haEardoui by the Administrator. 

[31 ra 8838, Apr. fl. 1973. ej emeadrt at 09 
jPR i^SS, May 3, 1974 J 

§ 6U03 Abb rev fat fori s« ^ 

rae abbreviations used in this part 
have the following meanings: 

*C— Defrffi CentigTade^^ ^ 
cfm^-Cubic feet per minute, 

ft*-^quare feet. 

f t'^ubic feet, ' 

•F— Degreei Fahrenheit, 
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ml— MUiimtr. 

m^^^^ubic mettr. 

: ©z— Oufleta. 
v/v-f- Volume per volumi, 

w,g,-=Wa tar gaga. 
InHg^^lnchiS of mercury. 
InH^O— lochf s of water* 

Normal, 
*B--Dtirie Hankine, 

ifc— Sieond* 
ftVg.-^Average. 
I,D.-^lnslde dlamiter. 
0,D. — Outsldt dlamttar* 
Mi — ^Mlero^ams (10'*gr^). 

B^Berynium, 

§61.04 Addreti. 

(a) All requaita, rapdrts, applleaUona, 
iubmlttals, and othar oommuhicatiot^ to 
th© AdmlnJitrator pursuant to this part 
ihall ba submitted in duplleate and ad^ 
drfssed to tha approprlata Hagio^al Of- 
flea'bf tha Envlronmintal ftotaetlon 
Aganoy, to the attantion of the Dlraator, 
^fi^oraamant Dlviiionp Ilia ragloaal of^ 
\ fleas art as folio wi'. 

; K#f ion I (Connealicut, Kfaioe» N<s«f Hamp- 
jtoiffr, MmsaGhustlts, RbOd& Dlamdlg Ver^ 
m6£it)p'jQ)ga T. Henntd? Federml Bullcllsg; 
Boston, Mma€hui^5 

Beglon n (New ¥ofk, New Jtratj. Puerto 
Bl€0» ;VirgUi Islands), Fideral Omea Buiid^ 
iDfi 28 Federal Flaza (Folfj Square), New 
Tork, N,V. 10007, 

.Segion in (Dilaware, pijtrtet of Columbia. 
Fennaylvanii* Marjlandi Virginia, West Vlr^ 
giiiia), Curtia Suildingt SUth and Walaut 
Strieti, Phiia^elphiib, PtnnjylTasia 19103. 

Bigioa TV (Alabama, Florida, Oiorgta, MLi^ 
iiaslppi, Kentucky, Noftb CafoUna, South 
Oaf §lina, Tennessee) , Suite 300, 1421 peadh^ 

Sireet, Atlanta, Oiorgia 30309. 
. Beglon V (niinois^ IndiiBa. Minnesota, 
Mlebigan, Ohio, Wiseonsin), 230 South D§ar- 
born Sireft, Chicago, lUinois $0004. 

Aegios VI (^]£ansas. Lomsiana, New 
Meileo, dcliOioma, Ttzas), 1000 F&ttergon 
a&adti D^las, Texas 75301 . 
. Bfgioa vn (Iowa, Sansas. MLssouji, Ne- 
braska). 170S Baltlmord Street, Eauas Citj, 
MUmuri 63108, 

Hdgioa vm (Ooloradd, Montasa, Nortb Da- 
kola, iout^ Dakota, Ula^, Wjotn^g), 186 
LUisoln Towefit 1660 Llnsoin Street. Beaver. 
Colorado soaoD. 

Hegloa » (Arizona. Oallforaia, Hawaii, 
He^adn, Ouam, Amirteaa samaa), 100 Oali- 
for^a SIfiit, San FrEnciieo. €&iifpmia84iiL 
Sfgion 3C (Washingtan. Oregon, Idaho. 
Alaaka), laoO ei^h Avenue, ieatUe, Wa^b- 
ington ySlOL 

(b) Baotlon 112(d) directs tht Admin- 
Utrator to dalt^ta to aach State, when 
appropriata, tha author llf^tgjmplamant 
sad anforci the national emtolon stand- 
ar ds for hazardous air pollutants for sta- 



Uoa^ sourcaa leeated in such Stuta. 
All information requlrad to be submJttad 
to EPA under paragrmph (a) of thU sac- 
tisn, mmt also ba submitted to the ap- 
propriate etato Aitney of any Stata to 
whioh thU authority has bitn delagatad 
(provldadj aiat. aaeh spaeJfle dalagatjoa 
' may txampt goureas from a cartain fad- 
er^ or Stati raportlng raqulrfmiat) , The 
appropriate mailing addra^ for those 
States whosa dalegation requiit has bean 
spprovad is ts follows r 

(A) j Reserved I ^ \ ^ 

(8) State of Aiabama/Air Pailutlon Con- 
troi Division, Air Pollution Control Commli- 
' sion. 645^, McDonough Strtet, Montgomery, 
Alabama 06104. 

iQ) IReservtdl 

(D) Arifonai 

Pima eoumy Air PoUutlon Control Dis- 
trict, 151 Wilt Congreis Str^t, Tu^on AZ 
SaTOl, . 

' ^1) IHestrvedi 
(F) CaUfornIa: 

Bay Area Air Pollution Centroi District, 
039 Ellis Strtet. San Franclico, CA 94109= 

Dei None Counter Air FoUutlon Control 
DistFict. Courthouss, Crtscent Cl^y, CA Sliai. 

Fresno'Couhty Alf PoUution Control Dis- 
trict, 515 S. Cfdftr Aireniie, Fresno, CApaTOS. 

Kumboldf County Air Poll^ilon Control 
DistricE/Seoo S, Broadway, Eurel^a, CA OSSOi. 

Kern CounEj' Air Pollution Control Dis- 
trict; itOO Flower Sirtat (p.O, Box dOiy 
Baktrsnel^, CA 93302. 

Madera County Air rollutlon Control Dte^ 
trict. 135 %V. TcstmlEe Avenue, ^iadera. CA 
03037, - ^ 

Mendocino; County Air Pollution .Control 
District, Counti' Csurthouge/ Ukiah, CA 

Monte^y Bar^Unifitd Air Pollution Con- 
trol DIMtrict. 420 Church Street (P.O. Bqk 
487) , Salinas* CA 930O1, 

Northffn Sonoma County Air PoUution 
Control Distrtcc, 3313 Chanate Hoad, Santa 
Rosa, CA 95404, 

Saoramento County Air PoIUUlon Control 
District, 3701 Branch Center Road, iacra- 
mento. CA 95827, 

San Diego County Air Pollution Control 
District. 91S0 Chesaptake Drlv^, San Diego 
OA 02123, 

San Joaquin County Air Pollution Control 
District, 1601 e; HazelEon Strfefc (P.O. Box 
0009), itockfon. CA 95201. 

Santh Barbara Air PolUitlon Control Dls« 
trlct, 4440 Calie Real, Santa Barbara CA 

93110. . - : 

atanlsmu^ Count? Air Pollution Control 
District. 120 Scfnie Dfli*e, Modtsto, CA nsgso. 

Trlnittr Councv Air Poliution Control Dis- 
trict. Bo.^ AJ. Wfavffrllle. CA PS093. ' 

Vcntur.^ Cquntv Air Pollution Control pls=* 
tflet. 623 E. ^anla Clara Street, %'entura CA 
93001. 

{0> S*ate of Colorado. CoTofado Air Pol- 
Uitlon Control Dft^islon. 4310 East lith A?a- 
nue. Dtnf ef, Colorado 80220. 

(HI State of Conneeticut, Departmant 
of Environmental Pfottction., State omce 
BuUdlne. Hartfofd, Connectlous 081 IS. 

{I)-(K) IRfifrved] 

(LI State of Georgia, KnTlronment^l Pro^ 
tectlon pl^ision. Department of Natural Re- 
pQurces, 270 Waihington Strttt, S.W^ At- 
lanta. Ofor^lk 30334. 

(M)-fOriReservedj 

(p) state of Indiana. Indiana Air Pollu- 
tion Control Board. 1330 West Michigan 
Slreet, Indianapolis. Indiana 41206, 



(Q)-(T| fRistrttdl = 

XV) Stat© of Maine, Dtpartmeat of En- 
vlronmintal ^otection* Stat« Houit. Aw** 
ffusta* Maint 04330, 

(V) fRtierrtdl \ ^ r-- ' 

(W) Maisachuietta Department of Invt* 
ronmentai Quality Enflneerlns. Diviilen of 
Air Quality Control . 600 Washington Street. 
Boston. Massachusetts 02111. 

(K) State of Michigan. Air Follution Con- 
trol DlTlslor^ Michigan Departrnent of Katu^ 
ral Resourcei, - iteveni T. Maaon Building, 
em ]Roor. Larttinf. Michigan 48920, 

(Y)-(E) ( Reserved 1 

{AA)-(DD) iRe^ervfdJ 

(CT) New Hampshire Air PoUution Con* 
trol Aienoy* Department of Htalth and Wei- 
iTare, State Laboratory Buii^inf . Kaztn Drive. 
Concord, New Kampihlre 03301. - 

(FF) -( GG ) . I Reserved i 

(Hli) New Vork^ New York State Dtpirt- 
ment of Environmental Conservation. 50 Wolf 
Road, Albany; New Yorfe 12233. attention t 
Dlvlalon of Air Bisoiirces, 

(II) North Carolina Environmental Man- 
agement Commission. Department of Natural 
and Economic Resources. Division of Envi- 
ronmental Management. P.O. Bo?c 27637. Ra- 
leigh, North Carolina 27611. AttentlQn: Air 
Quality Section. \ 

(JJ) State of North Dakota. Stat© De- 
partment of Health. State .Capito^Blsmarck. 
North Dafeota aasOir 

(KK)-(LL) I Reserved! 

(MM J State of Oregon. Departmant of 
Snvironmintal Quality, ^1234 SW Morfyon 
Street. Portland. Origon 9720S, 

(NN) (a) Commonwealth of Pennsylvania 
(except for City of Philadelphia and AUe^ 
fheny- County) Pennsylvania Departmeat of 
Environmental Resources. Bureau of Air 
Quality- and Noise Control, Post Office Bopc 
20i3. Harrisburg, Pennsylvania 17120. 

(b) City of Philadelphia. Philadelphia D#- 
partmtnt of Publlo Health Air Management 
Service, 101 Arch Street, Philadelphia. Penn- 
sylvania 19107. 

(QD) fHistrved] 

(FP) State of South .Carolina. Omce of En- 
vironmental Quality Control. Departrntnt 
of Health and Environmental Control, 2600 
Bull Street, Columbia. South Carolina 29201. 

(QQ)^(W) f^eservedj 

(IjU) State of Vermont Agency of Envi- 
ronmental Protection* Box 4S9. Montpeiler. 
Vermont 05602, 

(VV) CernnionweaUh ©f Virginia. Virginia 
State Air 'Pollution Control Board, Room' 
UOi. Ninth Street Office BuUdlng, Richmond • 
Virginia 23210. ' ^ 

(WW)(i) Waahingten; State of Waahln^^ 
ton, Department of Ecology, Olympi a. W^h- 
ington 93504. 

ill) Northwest Air Pollution Authority, 
207 Pioneer BuUdlng, Sicond arid Fine 
Btreits, Mount, Vernon, Washington D8273. 

(III) Pufet Sound Air Pollution Cofatrol 
Agency, 410 West Harrison Street. Seattle. 
Washington ©8119. 

(iv) SpoHane County Air Pollution Con^ 
trol Authority, North Sil Je Person. Spokane. 
Washington 9S201, 

(v) iraktina County Clean Air Authority, 
County Courthouse, Takima, Washlogtoa 
98901, 

(vi) Qlymplc Air Pollution Control Au- 
thority, 120 Fast State Avenue. Oljinpia. 
Washington 9S501. 

(vll) Southw^t Air Pollution Control Au^ 
thoflty, Suite 7601 H, NE Ha^el Deli Atenue, 
VRncouver, Washlnf ton 91685, ^ 



CXX) IReservtdl 
J (YY) Wlssomln— WUconsta Dtpani^^-- 
Qt Kaeltfal Resourcts. P.O. BoK 7021. 
"sqn» Wiiconam aSTOT. 

; (CCC) U.S, Virfln i^Iandi: U.S. Vifgls 
islands Department of Coristtvation a^i 
" Cuiturai Afralrn, P.O. B&x 578, Ch^oi:^ 
AniaUg, St. Thomas, U.B. Virgin Iiiarcij 
OOSOi. 

fSecs. 101, HQ, HI, 112 and 301 of tie Cl^a 
. Air Ace* aa amtnded. 43 U.S.C, ISflT, 2 35"?^- 
6, 7 and 185Tg.) 

Kote: For amendments* Eo | 61,04 ste t^t 
volume* 

- .§61»0S pFolilbitffl aeilvjiiea. 

(a) After the eSfeetlvi data of asj 
standard priscrlbid undt r this pari, so 
owneror ©ptrator shall comtruefc or mcd- 
ify any atfttlonsry source subjact to lUii 

* standard withgut firit obtalntog wrU^^a 
approval jof tht AdmlnlsfcratQr in accord^ 
anee with this subpart, except uadtr eii 
exemption grantid by the Presidant 
under section U2(c)(2) of tat e^i. 
SourceSi the construction or mo^Scation 
df which commenced after the publics- 
tlori date of the standaf ds prcpeitd ^ 
be ftppllcabia to such source, are sub-tct 
to this prohibition. 

(b) After the elective date of anj 
^ standard prescribed under thla part, no 

owner or operator shall operate any ^ew 
siource In violation of such standard ijc- 
cept under an eKemption granted b? the 
President under section 112(c) (2> of Lha 
set 

Ce) Ninety days after the effeetlvf dat^ 
of any staridard prescribed under ^.ij 
part, no owrief or operator shall Dpirate 
any existing statlpnary sgurce In ris'a- 
tlon of such standard, except uadtr m 
waiver granted by the Admltotrat^r Is 
tecordanee with this subpart or under 
an exemption granted by the Prejiient 
under iection 112 (e)(2) of th^ act. 

(d) No ©mier or operator lubj^t to 
the provisions of this part shijl fan to 
report, revise reports, or report ^ur^ca 
test results as required under tht^ part. ' 

§ 6L06 DeterniinQtion of eonstr^etleri 
or modlfirailon^ 

^Upon .written appileatloa by an o^er 
or operator, the Administrator will siake 
a deterBalnation of whether aoUons Ukm 
or Intended to be taken by such o^tr 
or operator constitute construetlsn or . 
modWcatlon or the comrntn:ement 
thereof witWn toe meaning of thU part. 
The Administrator t^i within 30 daji 
of reciipt of sufaelent Information to 
avaluata an application, notify the oraer 
or operator of hlj deter^^atlon. 

1 61,07 Appllcalion for spproval of 
const rue iJon or mail! Heal Ion, 
(a) The omier or operator of any ne^ 
source, to which a .standard prescribed 
under thti part Is appUcable ah^l. prior 
to the date oh which constructisn or 
modi^cation is plarmed to commance, or 
within 30 days after the effeetlvt date 



la the caji of a new aource that already 
has commtnced constructloB or modlfl- 
cation and has not begun operaUon, sub- 
nilt to the Administrator an applleatlon 
for approval of such epMtraetlOQ or 
modlflcation. A siparat© application shall 
be iUbnUttid for each stationary source. 

(b) Each -application shall Include I ~ 

(1) tte name and address of the ap- 
pUcanfc, 

(2) The loee^ion or propped location 
of the source, 

(3) TechaJeal Information describing 
the proposed nature, size, design, operat- 
ing design capacity, and method of oper- 
ation of the source. Including a descrlp- 
tldn of any equipment to be used tot 
control of emlsilons. Stich technical in- 
formation shall liiciude caleulatlonj of 
emission estlmpLtes In suJHclent detail to 
pemlt assessment of the validity of such 
calcination, 

I 61*08 Approyal by Admlntalrator^ 

(a) TOe Administrator ivUl, '^thin 60 
days.of receipt of^sufflcient ^formation 
to evaluate an application under § 61.07. 
notify tiie oTvner or operator of approval 
or Intention to j3eny approval of eon* 
^structlon ormo^flcfttioa, 

^b)' If. the Admtaistrator determines 
that a stationary source for which an 
application pursuant to § 61.0? was sub- 
mitted will, if properly operated, sot 
cause emissions in violation of a stsjsd- 
ard, he will approve the egnatructioa or 
modiflcatlnn of such source. 

(c) Prior to denj^g any application 
for approval of censtructloh or modiflca- 
tlon pursuant to this section, the Admin- 
tstrator trill notify the otmer or operator 
maklnf such application of the Atoln- 
Istrator's intention to issue such denial, 
tofether wlthr 

(1) Notice of the Information and 
findings on which such Intended denial 
is based, and 

(2) Notice of opportunity for such 
OTOer or operator to present, within such 
time limit as the Adnynistrator ihali 
specify, additlonid Information or argu- 
ments to the A-dnUnlitrator prior to final 
action on such application. 

<d) A final dettrminatlon to deny any 
application for approve will be in writ- 
ing and will set forth the ipeclflc grounds 
on wlUch such denial is based. Such final 
determination be made within 60 
days of presentation of additional infor- 
mation or arguments, or 60 daj^ after 
the final date specified for preieatation, 
if no presentation Is made. ' 

(e) Neither the subnysslon of an ap- 
plication for approval nor the Admin- 
istrator's granttng of approval to con* 
struct or modify ihall: 
^(1) Relieve an owner or operator of 
legal responjlblUty for compliance with 
any applicable provision of this part or 
of any other applicable Federal, State, 
or local requirement, or 

(2) Prevent the Atolnlstrator from 
Implementing or enforcing this part or 
taking any other action und^r the act. 



§ fil,09 Ndlinfotloii of ^tarnip, 

(a) Any o^^^r or opeTator of a source 
which has an Initial itartup after the 
effective date of a standard prtscrlbid 
under this part shall furnish the Admin- 
tstrator ^Tltten notification as follows: 

(1) A 'notification of the anticipated 
date of initial startup of the source not 
more than 60 days nor less^ihan 30 daS^s 
prior to such data. 

<2) A notification of the actual date 
of initial startup of, the source wlthiiylS 
days after such data, 

§ 61,10 Setjree reporilng and waiver re^ 

(a) TOe owner or operator of any 
^ existing source, or any new soiu'ce to. 
which a standard preseribed under this 
part is. applicable which had an Inittal 
startup which preceded the effective date 
of a standard prescribed under this part 
shaU, Within 90 days after the effective 
date, provide the following Inforaiatlon 
in wrltlnf to the Administrator: 

(1) Naaie and address of the owner 
or operator. 

(2) The location of the source, 

(3) TOe type of hazardous pollutants 
emitted by the statlonan^ source, 

(4) A brief description of the nature, 
size, design, and method of operation of 
the stationary source includlni the op» 
erating design capacity of such source. 
Identify each point of emission for each 
hazardous pollutant. 

(5) The. average weight per month of 
the hazardoia materials being processed 
by th© source* over the last 12 months 
preeedlng the data of the report, 

<6) A description of the existing con- 
trol equipment for each emission point. 

(1) Primary control devlce(s> for each 
hazardous pollutant, 

(U) Secondary control device fs) for 
each hazardgi^ pollutant, 

(iU) Esthriated control efficiency (per- 
cent) for each control device. 

(7) A statemeot by the oTOer or oper- 
ator of the source as to whether he can 
comply ;^th the standar<^ prescribed in 
this part wltto 90 days of the effective 
data, 

(b) The ovmer or operator of an e^dst- 
ihg source unable to operate i complu,; 
anco ^th any standard prescribed under 
this part may request a waiver of com- 
pliance with such standard for a period 
not exceeding 2 years from the effective 
date. Any request shall be in OTltlng and 
shall delude the following information * 

(1) A deieriptTon of /the controlj t6 
be installed to comply with the standard. 

(2) A compUancf schedule, inclu^ng 
the date each step toward compUance wUl 
be reached, Such list shaU include as a 
mlnmuun the following datei: 

(I) Date by which contracts for emis- 
sion control syitems or process m^lflca- 
tions will be awarded, or date by which 
orders will be issued for the purchase 
of com^nent parts to accomplish em is- ' 
slon control or process modlricaUon: 

(II) Date of Initiation of onsite eon» 
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itmc^ion or installation of ernXsilon con- 
trol aqulpment or proeess chasit; 

(Ul) Dat« bj which oasite consfcruc* 
tloa or installation of emission control 
tqulpment or prdceiSH modiflcation Is to 
be com pitted : and 

Civ) Date by which flnal compliance U 
to be aehJevid. 

>(3) A deaeription of Interim emission 
qo'ntrol stepi which will b€ taken during 
th© waiver period, ' 

(c) Changea In the Information pro-^ 
vlde^ under paragraph fa) of this section 
shall be provided to tht Administrator 
withiii 30 daya after such change, e^ecept 
that if changes will resulfc from modiflca- 
tion of the iource, as defined In | ji.02 
(J), the provisions of J 61.07 and f 61.08 
are applicable. 

(d) The format for reporting under 
this seclion is included as Appendix A of 
this part. Advice on reportliig the status 
of compliance may be obtained from the 
Adminijtrator. 

§ 61«Xl Waiver of compllQnC^ 

(a) Bajed on the LnTormation provided 
in any request under I 6140, or other In- 
forTTiationi the Adrninlstrator may grant 
a waiv.ur of compllancp with a atandard 
for, a peripd not exceeding 2 years from 
the effective date of such standard: 

Cb) Such waiver wiH be In wrlthig aid * 
wiU: 

(1) Identlfi" the stationary source 
covered. 

i2) Bpeclfy the tcrnilnatloh Uate of 
. th& waiver. The waiver may be termi- 
nated at an earlier date if the conditions 
specifled under paragraph Cb) (3) of thij 
section are n6t mat. ' 

(3) Specify dutes by which iteps to- 
ward compliance aro to be taken; and 
Impose such additional conditions aa the 
Administrator determincj to be neces- 
sary to assure Instajlation of the neces^ 
sary control within the waiver period, 
and to assure protection of the health 
of persons durinf the waiver period. 

Ce) Prior to denying any request for 
a waiver pursuant to this section, the 
Admlnistratcr wUl notify the owner or 
operator making such request of the Ad- 
ministrator's intention to issue such 
deninU together wifh: 

<i), Notice of the Information and 
ftndings on ^rhlch such Intended denial 
Is based, and 

C2) Notice of opportunity for such 
owner or operator to present, wUhln 
such time Ilmi& as the Administrator 
speclilesj nddltional information or argu- 
ments to the Administrator prior to final 
action on such request. 

id) A final determtnntlon to deny imy 
request for a waiver will be in writing 
and will set forth the spiciflc ffroimds on 
which such denial Is based. Such final 
determination wUI be made wltliin 60 
days after presentation of additional In- 
formation or arguments, or 60 days after 
the final date specified for such presen- 
tation, if no presentation is made. 



' fe) The granting of a waiver under 
this iectlon shall not abrogate the A4« 
minisfcrator'i authority under section 114 
of the act, 

.§61.12 Etnlsflon testa and moniiormg. 

(a) Emission tests and mpnltorlng 
shall be conducted and reported m Sft 
forth in this part and Appendbc B to Ws^ 
part, \ ^ 

■ (b) The owner or operator of a new 
aource subject to this part,, and at the 
request of the Administrator, U^ie owner 
or operator of an existing source sub- 
Ject to this part, shall provide or cause 
to be provided, emUaloh testing. facili- 
tlaa as follows ^ 

<i) Sampling porta adequate for test 
methods applicable to such.sourcei 

(2) iBafe iampllng platformCs), 
■t, (3) Safe access to sampling plat- 
form (a), ; 

(4) tftillties for sampling and testing 
equipment, ' 

I 6lil3 Wfiiycr cf cmigilon taaUi 

, (a) Emisaiori teste may be walTed - 
upon written application to the Admin- 
istrator if, in his judgment the source 
la meeting the standard, or If the source 
la operating under a waiver of cornpltoce 
or has requested a waiver of compliance. 

(b) If application for waiver of the 
emission test is made, such application 
ihaU accompMy the information re- 
quirid by | 6L10. The "appropriate form^ 
la contained in Appendix A to this part- 

(c) Approval of any waiver franted 
pursuant to this section shaU not abro- 
gate the Aflminlstrator^a authority under 
the act or In any way proWblt the Ad- 
ministrator from later canceling such 
waiver. Such cancellation wpl be made 
only after notice Is given to the owner 
or operator of the source. 

§ 61il4 Source test and anel/Ucai meih- 

(a) Methods 101, 102, and 104 In Ap- 
pendix B to this part shall be used for 
all source tests required under this part, 
unless an equivalent method, or an al- 
ternative method has b^en approved by 
the Administrator, 

(b) Method 103 in AppendUc B to this 
part Is hereby approved by the Admln- 
istratQr as an altemafrlTe method 'for. 
iources subject to f 6L32<a) and i 61 42 
(b). ^ 

(c) The Administrator may; after no^ 
.tice to the owner or bperator, withdraw 
approval of an altemative method 
granted under paragraphs (a), (b) or 
(d) of this section. Where the test results 
using an alternative method do not ade- 
quately Indicate whether a source Is in 
compliance with a standard, the Ad- 
ministrator may require the use of the 
reference method or its equivalent. 

(d) Method 105 In Appendix B to this 
part is hereby approved by the Adminls- 
4rator as an alternative method for 
iources subject to § 61J2Cb) . 

[38 PR 88^6, Apr. S, 1973. aa amioded at 
40 m 48399, Oat. 14, ISTBl 



§ 6I«ld Availability of, inforrnaiion* 

The availability to the pubhc of in- 
formation provided to, or othfnv*ije C'b- 
- tained by, tiie Administrator under ttiM 
part shall be governed by Part 5 of 'his 
chapter, 

|41 ra 36918, Sept, 1, 1976] 

§ 6L16 Stole QuihoHi^rii^ 

(a) The provlilons of this part sh^ 
not be cor^trued In any manner to pre* 
elude any State or political subdlTlslca 
thereof from: 

(1) Adopting and ehf arcing aay ssii^ 
lion limiting regulation applieable a 
stationary source, provided chat suc^ 
emlMlon limUlng regulaUon is not lass 
stringent than the standards prescribed 
under this part, 

(2) Requiring the owTier or operator 
of a stationary source, other than a sta- 
tionary source oTOed or operated by the 
United States, to dhtaln permlta. Mcdnsej. 
or approvals prior to initiatlag construe- 
Eion, modlflcatlon, or operation of such 
source, 

§61-17 Clrcuinveniion.- 

No owner or operator subject to the 
provisions of this part shall build, eree:. 
InstaD, or use any article tnachlnf! 
equipment, process, or method, the use cf 
which concials an emission which ^ould 
otherwise constitute a viblfttlon of an 
applicable standard; Such concealme^' 
Includes, but Is not limited to, the Use ci 
gasfous dllutanta to achieve compliance 
with a visible emissions standard, acd 
the piecemeal carrying out of an ope ra- 
tion to avoid coverage by a standard t^a^ 
applies only to operations largar than % 
apaclflad size* 

f40 ra 48299, Oet, 14, 19751 

Subpart B— National Emissloii Standard 
for Asbestos 
§61,20 Applicability^ 

The provisions of this subpart are ap- 
plicable to those sources specified In 
161.22. - " 

i 6L21 DefinlUons, 

Terms used In this subpart are denntd 
in the act. In Subpart A of this part, or tn 
this section as follows: 

^"a) "Aibestoi** means actlnollte, arn?- 
sjte, anthophyllite, chnwtile, croclrionte. 
tremollte. 

fb) "Asbestos materlar* means as- 
bestos or any materia] contalnLnf ^» 
bestos, - ^ ■ 

(c) "Particulate asbestos material'V 
means flnely divided partlclea of asbestos 
materiaL 

(d) **Asbsstos tailing's" means any 
solldwaste product of aobestos mining or 
milling operations which contalna aa- 
bestos, 

(e) -'Outside air** meani the air out- 
side buildings and structures. 

(f) /'Visible emissions" means any 
emissions which are visually detectable 
without the aid of instruments and v.hlch 
contain particulate asbestos material. 



Cf ) "Asbastos mlir' meana any facility 
etifaged In the conversion or anj Intar^ 
mgdlate step In th© eonveriion of ssbestos 
ore into commtrcial aJbiitoi. Outside 
storage of aibgjtos materials is not eon^ 
. , sldered a part of iueh facUltr. 

(h) "Commercial asbestos" mians any 
variety of asbestos which Is produced by, 
extracting aabes^.os from asbeites ore* 

(1) "Manufacturing" mians the com- 
bfriing of commifclal aabestoj, or Iri the 
case of woven friction products the com^ 
blnlng of textiles containing eonuntrdal 
asbestos, with any other material Cs) . in- 
eluding commercial asbestoi, and the 
processing of this combination Into a 
product as specifltd in § 61Ja(G). 

(j) '*Demolitlon*' mean's the wrecking 
or taking out of any load-supporting 
structural member and any related re- 
moving or stripping of friable aabastos 
materials, . ^ 

(k) "Friable asbestos materlar' means 
any material that contains more than 1 
percent asbestos by weight and that can 
be crumbled, pulverized, or reduced to 
powder, when dry, by hand pressure. 

(1) •"Control device asbestos Avaste" . 
means any asbestoi-contalnlng wasto 
material that is collected in a pollution 
control device. - \ 

(m) "Renovation'' naeans the remov* 
ing or stripping of friable asbestos ma^ 
teriali used on any plpei dwU boilert 
tank, reactor, turbiiie, furnace* or 
structure member. Operations In 
which load-aupportlng structural 
members are wrecked or taken out are 
excluded, 

(n> "Planned renovation** means a 
lenovatlon operation, or a number of 
such operations. In which the amount 
of friable asbestqs material that will bo 
removed or stripped within a given pe- 
riod of time can be predicted. Operatlans 
that are Individually non»scheduIed ar3 
Included, provided a number of su;h op- 
erations can be predicted to occur during 
a given period of time based on opera'tine 
experience, . 
. (o> ''Emergency renovation" means % 
renovation operation that results from a 
sudden, unexpected events and Is not ^ 
planned renovation, Operations necessi- 
tated by non-routine faiiures of equip- 
ment are included, 

(p) "Adequately wetted** means suf^ 
flclently mixed or coated with water or 
an aqueoui iolutlon to prevent dust 
emissior^, ' 

<q) "Removing" means taking out 
friable asbestoa materials used on any 
pipe, duct, boiler, tankj reactor, tur- 
bine, fumaee, or structural member 
from any building, structure, facility, 
or Installation. ' 

<r) "Stripping" mearis taking off fri- 
able asbeatoi materials from My pipe, 
duct, boiler^ tank, reactor, turbine, fur- 
nace, or structural member. 



(s) "Fabricating" means any proctss' 
ing of a manufactured product contain- 
ing commercial asbeitos, with the bk'^ 
ceptlon of procisslng at temporary sites 
for the construction or rejtoration of 
buildings, structures, facllitifs or iristal- 
lations. , 

(t) '-inactive waste disposal site" 
means any disposal site or portion 
thereof where additlpnal asbestos-eon- 
tainlng waste material will not be depos- 
ited and where the surface is not dis- 
turbed by vehicular traffic. 
^ (u) "Active waste disposal site" means 
any disposal site other than an inactive 

^ site. . 

(v) **Roadways" means surfaces on 
which raotof vehicles travel Including, 
but not limited to, highways, roads, 
streets, parking areas, and driveways.' 

Cw) "Asbestos-containing waste mate- 
riar- means any waste w^hich contains - 
eommercial asbestos and is generated by 
a source subjeat to the provisions of this 
subpart, including asbestos mill tailings, 
contrpl device asbestos waste, Irlable as- 
bestos waste material, arid bags or con- 

^ tainers that previously contained com- 
mercial asbestos. 

<k) "Structural member** means any 
load-supporting member, such as beauis 
and load-supporting walls; or any non- . 
load-supporting hiember, such as coillngs 
andnon-load-supporting walis. 

(3B FH 8828, Apr. 6* 1973. as ftmendert at 39 
PR 1B3BS. MflF 3, 40 FR 4S29P. Oat. l4,- " 

1975; 42 FH 12127. Mar. 2, 19771 - 
§61,22 EiTiUsion iiindard* 

(a) Asbestos mUls: There ihaU be mo 
visible .emisslom to the outside air from 
any ashes toi mlU accept provided Ui 
parap^aph (f ) of thjta section, 

(b) Roadways: The surfacing of road- 
v/ays tvlth asbestos tailings or with as- 
hssUi^-CDntalning waste that is gener- 
ated by any source subject to paragraphs 

(d), (e) or (h) of this section is 
prohibited, except for temporan^ road- 
ways on an area of asbestos pre depoalfa. 
The deposition of asbestos tailings or as- 
bestos-containing waste on roadways 
covered with anow or Ice Is considered 
^ ^.urfaclngi" 

(c) Manufacturing: There shall be no 
visible emissions to the outside air, ex- 
cept as provided in paragraph (f) of this 
section, from any of the following op- 
erations if they use commercial asbestos 
or from any building or structure in 
which such operations are conducted. ^ 

CD The manufacture of cloth, cord, 
wicks, tubing, tape, twine, rope, thread, 
yam, roving, lap, or other textUe ma- 
terials, 

(2) Tlie manufacture of cement prod- 
ucts. 

(3) The manufacture of flreprooflrii 
and insulating materials. 

,.(4) The manufacture of friction 
products. 

(5) TOe manufacture of papers mill- 
board, and felt. 



(6) The manufacturt of floor tUe, 

(7) The manufacture of paints, coat- 
ings, caulks, adhesives, sealante. 

: (Q) The manufacture of plastics and 
rubber materials, 
(9) nie.manufacture of chlorine. 

,<1U> The mahufacture of shotgun 
shells, 

<11) rate manufacture of asphalt con- 
crete, - 

(d) Demolition and renovatiom The 
requirements of this paragraph shall 
apply to any owner or operator of a 
demolition or renovation operation 
who Intends to demolish any Ihstltu- 
tional, commercial, or Industrial build- 
inf (including apartment buildings 
having more than four dwelling units), 
structure, facility. Installation, or por- 
tion thereof which contains any pipe, 
ducts boiler, tank, reactor, turbine, fur- \ 
nace, or structural member that Is cov* 
ered or coated with friable asbestoa . 
materials, except as provided In para- 
graph (d)Cl) of this section; or who in- 
tends to renovate any Institutional, 
commercial, or industrial building, 
structure, facility, installation, or^por- 
tlon thereof where more than 80 
meters (ca, 260 feet) of pipe covered or 
coated with friable asbestos materiali 
are stripped or removed, or more than 
15 square meters, Cca. 160 square feet) 
of friable asbestos materlaJa used to - 
cover or coat any duct, boiler, tank, re- 
actor, turbine, furnace, or structural 
member are stripped or removed, . 

<1) (i) The owner or operator of a 
demolition operation is exempted from 
the requirements of this paragraph: 
Provided, (A) The amount of friable 
asbestos materials, in the building or 
portion thereof to be demolished Is 
less than 80 meters (ca. 260 feet) used 
on pipes, and less than 15 square 
meters (cai 160 square feet) used on 
any duct, boiler; tank, reactor, turbine, 
furnace, or structural member, and (B> 
the notification requirements of para- 
graph (d)(l)(il) are met 

Cli) Written notification shall be 
postmarked or delivered to the Admin- ■ 
istrator at least 20 days prior to com- 
mencement of demolition and shall in- 
clude the information required by 
paragraph (d)(2) of this section, with • 
the exception of the information re- 
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= quired by paragraphs (d)(2) (111), (vi)* 
(Vii). tvlii), and (Ix) of thU lection. and 
ihall state th^ measured or estimated 
ftmqunt of friable ajbestos materials 
Which if preifer^t. Technlquei of isti- 
mation shall be explained. 

(%) Written notice of Intention to de- 
molish or renovate ihall be^ provided to 
the Atoilnlstrator by the owner or opera- 
tor of the demolition or renoyation opar- 
ation. Such notice shall be pDitmarked 
ot delivered to the Administrator at least 
IQ days prior to com men cement of demo- 
lition, or a"i iarly possible prior . to 
commencement of emerf ency demolition 
subject to paragraph (d)(6? of thl^ sec- 
tion, and as tarly as possible prion to 
coErimfineement of renovation. Such no- 
tice shall include the following Informa- 
tion: 

(i) Name of owner or operator, 
(11) Address of owner or ope ra tor. 
Ciil) Description of the building, 
structure, facility, or LnBtallatlon to be -. 
demolished or renovated* Including 
th€ si^e, afe, and prior use of the 
structure, and the approximate 
anioufit of friable asbeitoi materials 
present/ 

(iv) AddreM or location of the build- 
■ inf. structure, facility, or installation. 

. (V) Scheduled 'starting and comple- 
tiort" dates of demolition or renovation. 

<vi) Nature of planned demolition or 
renovation and methodcs) to be coi- 
Ployed. . 

(Vll) Procedures to be employed to 
meet the requirements of this paragraph 
and parairaph (J> of this lectlon. 

(viii) The name and address or loca- 
tion ot the waate disposal site where the 
. friable asbestos waste wlU be deposited. 

dx) Name, title, and authority of the 
State Or .local governmental representa- 
tive who has ordered a demolition which 
la subject to paragraph (d) (6) of thla 
Section, 

<3)<l) For purposes of detemiinlng 
whether a planned renovatiiig operation 
constitutes a renovation within the 
meaning of this paragraph, the amount 
;of friable asbestos material to be re= 
moved or stripped shall be: 

(A) For planned renovating opera- 
tloha involving ln4lvldually non^iched- 
ulfd operations, the additive amount of 
friiibli asbestos material that can be pre- 
dicted win be removed or stripped a.t a 
source over the maximum period of time 
for which a prediction cati be made. The 
period ahall be not less than^ days and 
not longer than one year. 

<B) For each planned renovating op- 
eration not covered by narafTaph (d) (3) 
<i)(A). the total amount of friable as- 
bestos material that can be predicted, 
win be removed or stripped at a source. 

(II) B'or purposes of determining 
whether an emergency renovating op- 
eration constitutii a renovation within . 
the mtanJng of this paragraph, the 



ambunt of friable asbestos mSterial to 
ba rtmoved or stripped shall be the total 
amount of friable asbestos material that 
will be rtmoved or. stripped as a mult 
of the sudrieni unexpected event that 
neces.i4^ted the renovation, 

(4) ThB following proeedures shall be 
used to prevent emijsiens of partieulate 
asbestos material to outelde air: 

(i) Friable asbestos materials, used 
on aaiy pipe, duct, holler, tank, reactor, 
turbine, furnace, or structural 
member, shall be removed from any 
building, structure, facility or installa^ 
tion subject to this paragraph. Such 
removal shall occur before wrecking or 
dlamantllng of any portion of such 
building, structure, facility, or Installa' 
tion that would break up the friable 
ashestoa materials and before wrecks 
Ing or dismantling of any other por- 
tion of such building, structure, faclll- 
ty, or Installation, that would preclude 
access to such materials for subse^ 
quent removaL Bemoval of friable aa^ 
bestos materials i^ed on any pipe, 
duct, ' or structural member which are 
encased In concrete or other similar 
structural material Is not required 
prior to demolition, but such materials 
shall be adequately 'wetted whenever 
exposed during demolition. 

(li) Friable i^bestos materials used 
on pipes, ducts, boilers, tanks, reac- 
torsp turbines, fumacei, or structural 
inembers shall be adequately wetted 
during strlppint, except as provided ha 
paragraphs (d)C4)Clv), (d)(4)(vl), or 
(dHyin of this section. 

(ili) Pipes, ducts, boilers, tanks, reac^ 
tors, turbines, furnaces, or structural 
members that are covered or eoated 
with friable ^bestos materials may be > 
taken out of any building, structure, 
faalllty, or installation subject to this 
paragraph as units or In sections pro- 
vided the friable asbestos materials ex- . 
posed during cutting or disjoining are 
adequately wetted during the cutting 
or disjoining operation. Such units 
shall not be dropped or thrown to the 
ground, but shall be carefully lowered 
to ground level, 

(Iv) The stripping of friable asbestos 
materials used on any pipe, duct, 
boiler, tank, reactor, turbine, furnace, 
or structural member that has been 
removed as a unit or in sections aj pro- 
vided in paragmph (d)(4)(iil) of this 
section shall be performed In accord^ 
ance with paragraph (d)(4)<ii) of this 
section. Rather than comply with the 
wetting requirement, a local exhaust 
ventilation and collection system may 
be used to prevent emissions to the 
outside air. Such local exhaust ventila- 
tion systems shall be designed and op- 
erated to capture the asbestos particu- 
late matter produced by the stripping 
of friable asbestos materials. There 
shall be no visible emissions to the 
outride air from such local exhaust 
ventilation and^ collection systems 



except as provided in paragraph (f) of 
this section. % 

<v) * All friable asbestos materials that 
have bean removed or strlppid shall be 
adequately wotted to ensure that such, 
materials remain we| during all remain- 
ing stages of demolition or renovation 
and related handling operations. Such 
materials shall not be dropped or throwii 
to the ground or a lower floor. Such ma^ 
terials that have been removed or 
stripped more than 50 feet above 
ground level, except thoie materials re- 
moved BM units or in sections, shall be 
transported to the ground via dust- tight 
chutes or containers, 

(vi) Except as specified below, the wet- 
ting requirement of this paragraph are 
iuspendid when the temperature at the 
point of wetting Is below O^C (32 -p). 
When friable asbestos materials are not 
wetted due to freezing temperatures, such 
materials on pipes, ducts, boilers, tanks, 
reactors, turbines, furnaces, or structural 
members shall, to the maximum extent 
possible, be removed as units or in'^sec^ 

= tlons prior to wreeklni. In no case shall 
: the requirements of paragraphs (d) (4) 
(iv) or (d) (4) (v) be suspended due to 
freezing temperatures, ■ . . 

(vii) For renovation operations, local 
exhaust . ventilatipn and collection sys- 
tems may be used. Instead of wettini as 
specified in paragraph (d) (4) (11) , to pre- 
vent emissions of particulate asbestos . 

..material to outside air when damage to 
■ equipment resulting from the wetting 
would be unavoidable. Upon request and 
supply of adequate information, the Ad- 
ministrator will determine whether dam- 
age to equipment resultlni from wetting 
to comply with the provisions' of this par- 
agraph would be unavoidable. Such local 
exhaust ventilation sy.^tems shall be de- 
slised and operated to capture the ashes'^ 
tos particulate matter produced by the 
stripping and removal of. friable asbestDa 
material. There shall be no visible emh^ 
sidns to the outside air from such local 
exhai^t ventilation and eoUectlon sys- 
tems, except as provided In paragraph 
(f) of this section. 

(5) Sources subject to this paragraph 
are . exempt from the requirements of 
if aL05(a), 61.07, and 61,09, 

(6) llie demolition of a buHding, stnic- 
ture, facility, or installation, pursuant to 
an order of an authorized rapresentatlve, 
of a State or local governmental agencj^ 
iwued because that buUdIng is structur- 
ally unsound and in danger of imminent 
collapse is exempt from all but the fol- 
lowing requirements of paragraph (d) of - 
this section : 

(1) The nottflcatlon requirements spec- 
ified by paragraph Cd) (2) of this section: 

(il) The requirements on stripping of ' 
friable asbestos materials from prevloujly 
removed units or sections as specified in * 
paragraph (d) (4) (Iv) of this section: 

(141) Tile wetting, as specified by para- 
graph Cd) (4) (V) of this section, of fri- 
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. aolf asb^tos mattriak that have been 
rfimoved or strjpptcl; 

(Iv) The porlTon of the structure belai 
_ fiemolijhed that contains friable tijb?.^* 
to$ materials shaU ba adfquatelj wettid 
during thi wrceking operation. 

(e) Spraying. There ihaJl be no vli|, 
ble emtaioni to the outside air from 
, the ipray-on application of materials 
co^itaining more than 1 percent aabei- 
tos; on a dry weight basia. used on 
equipment and machinery, except aa 
^. provided in paragraph <f) of this aec- 
tlon. Materials sprayed on bulidinfi, 
structures, structural membera. pipes' 
and conduits shall contain less than 1 
percent asbestos on a dry weighe basis. 

^ 1 > Sources subject to thU parairaph 
are ejcempt from the requirenienU of 
I 61,05 fa> . I 61,07, and I 61.Qi. 
. (2) Any owner or operator who in- . 
tends to spray asbestos matarlals 
which eontain more than 1 percent as- 
bestos on a dry weight basis- ©ft equip* 
ment and machinery shall report such 
intention to the Administrator at leaat 
20 days prior to the commencement of 
the spraying operation. Such report 
shaU Include the following informa* 
tlon: 

CI) Name of oTOer or operator. 
CU) Address of owner or optrmtor 
CiU) Location of spraying operation 
fiv) ^ocedures to be foUowtdto meet 
the requirements of this paragraph. 

(3) The spray-on application of maJ 
terlals in which the^bestos fibers are 
encapsulated with a bituminous or re^ 
sinous binder during spraylnf and 
which are not friable after drying Is 
exempted from the requirements of 
paragraphs (e) and (e)(2) of this seo- 
tion. 

<V Rather than meet the no»visible- 
e.myilon requirements as specified b- - 
paragraphs (a), (e), (d), (e) (h) (j)' 
and (k) of Uils section, an omier or dd-' 
erator may elect to use the methods soec- 
Wed by j6iJ3 to clean emkaions con'^ 
talnlni particulata asbestos material be- 
fore such emissions escape to or are 
vented to, the outside air. . ' 

(g) Whtre the presence of uncomblned 
water Is the sole reason for faOure to 
meet the ho-visibla-emi^sion require- 
ment of paragraphs (a), <c) (d) (e) 
(h) , (j) . or (k) of this section, such fail- 
ure shall not be a violation of such emU- 
sion requirements, 

(h) .rabrlcating: There shall be no 
visible emissions to the □utside air ex- 
cept as provided In paragraph (f ) of this 
SfctlOQ, from any of the followlnf op- 
erations If they use commercial asbestos 
or from any building or structure in 
wh^ich such operations are CDnductid. 

M) The fabrication of cement buildlnj? 
products. ^ . . " 

— H2t-^:e 'fabrfcation of friction pr^- 
Ucts, ejseept those operations that pri- 



marily Imtell asbestos frietlon materlaU 
on motor vehlclis, 

(3> The fabrieatlon of cement or sili- 
cate board for ventllatlDn hood^: ovensi 
elictrical paneU; labgratoiy furniture* 
bulfehiads, partitions and cellinis for 
marine constniction^ and flow control 
devices for the molten metal industry. 

<1) Insulating: Molded l^mating ma- 
terials which are friable and wet-applied 
insulating materlalj whicb are friable 
after dicing, installid after the effective 
date of these regulations, shaU. eontalh 
no commercial asbestos. The provisions 
of this paragraph do not applyto insu- 
lating materials which are spray applied; 
such materials are regulated under 
§6lJ2(e). 

(J) Waste disposal for ma^ufaeturlng, 
fabricating, demolition, renovation and 
spraying operations* The owner or epi. 
erator of a^ SQurce CQVered under the 
provisions of paragraphs (c), (d), (e), 
or <h) of this section shaU meet the fol- 
lowineitandards: 

Ci) 'niere shall be no visible emissions 
to ttia outsidi air, except as provided in 
Paragraph <j)(3) of this section, dur- 
ing the collection: processing, incliiding 
incineration I packaging: trahspDrting,' 
or deposition of any asbestos-containing 
waste material which is fenerated by 
such iouree, 

(2) All asbistos-contalnJng waste ma- 
terial shall be deposited fit waste dls- 
' P0B%1 sites which are operated in accord- 
ance with the provisions of § 61 J5. 

Q) Rather than meet the requiranient 
of paragraph (j) (1) of this iictloa, an 
owner or operator may .elect to use 
either of the dispoial methodi specifled 
. under (J)(3)<1) and (11) of this section, 
or an aUernative disposal method which 
has received prior approval by the Ad-^ 
ministratar; 

(i) Treatmint of asbeitos-containing 
waste material with waterr 

(A) Control device asbestos waste shall 
be thoroughly mlKBd with water into a 
slurry and other aabestos-containing 
waste material shall be adequately 
wetted. There shall he no visible emls- " 
sions' to the outside air from thi collec- 
tion^ mining and wetting operations, ex- 
cept as provided in paragraph (f> of this 
section. - 

(B) After wetting, asbestos-con- 
talning waste material shaU be sealed 
into leak-tight containers while wet, and 
such containers shall be deposited at 
waste disposal sites wWeh are operated 
in accordance with the provisions of 
161.25. 

(G) The containers specifted under 
paragraph Cj) (3) (i) (B) of this section 
ShaU be labeled with a wamlng label 
that states: 



Oontidna Albeit^ 
Avciiil opeslBg Of Breakisg GoataiQer 

to Sour Ileanli 

Alteniatively; warrujig labels spficuled 
by Occupationai ^ Safety and Health 
Standards of the Departnient of Labor. ^* 
Occupational Safety and Health Admin- 
istration (OSHA) under 29 CFR 1910- 
93a(g)<2)cii) may be used, 

(II) processing of asbistos-eontaining 
waste material Into non-ffiable forms: 

(A) All asbestos-containing waste 
material shaU be formed into non-friable 
pellets or other shapes and deposited at 
,w^te disposal sites which are operated 
in accordance with the provisions of - 
1 61.25, 

(B) There shaU he no visible, emis- 
sions to the outside air from the eoUec-. 

' tlon and processing of asbestos- 
cQntairiing waste materlali except as^ 
ipeclfled in paragraph (f ) of this section. 

(4) For the purposes of this para- 
graph (j), the term all asbestos-con- 
taining waste material as applied , to 
demolition and renovation Qperations 
covered by paragraph (d) of this sec- 
tion includes only friable asbestos waste 
and control device asbestos waste. 

<fc) Waste disposal for asbestos mills: 
The owner or operator of any source 
covered under the proylslons of para- 
graph (a) of thli section shall meet the 
^ foUQwlng standard; 

<i) There shall be no visible emis- 
sions to the outside air, except as pro- 
vided In paragraph (k) (3 ) of this section, 
during the collectign, processing, pack- 
aging, transporting or deposition' of 
any asbestds=containing j^waste mate- 
rial which Is fenerated by such source* 
C2) All asbestos-containing waste ma- 
terial Shall be deposited at waste 
disposal sitei which are operated in ac- 
cordance with the provisions of i 61,25. 

(3) Eather than meet the requirement 
of paragraph (kXl) of this seGtion. an 
owner or operator may elect to meet 
the following requirements in para- 
graphs (K)(3) CD and (ii)» or use an 
alternative disposal method whleh has 

received prtor approval by the Admin- 
istrator' 

(i) There shall be no visible emissions 
to the outside air from the transfer of 
control device asbestos waste ' to the 
tailings conveyor, except as provided In 
paragraph (f ) of this section. Such waste 
ihall be subsequently processed either 
E5 specifled m paragraph Ck)i3)(il) of 
thli section or as speciflid in paragraph 
(J) (3) of this section. 

(ii) All asbestos-containing, waste 
material shall be adequately miKed. with 
a wetting agent recommended by the 
Riantifaeturer of the agent to effectively 
wat dust and tailings, prior to deposition 
at a waste dkposal site. Such agent shaU 
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* b© ujf d m recommended for tht partie- 
u2ar dmt by the manufaRturer ©f fcht 
figtnt. There shall be no discharge of 
vblble emlsilorw tg the outside air from 
the wetting Qperat Ion excefjb as specified 
in paragraph (f ) of this Miction. Wettini 

' -may be suspended when the ambient 
ienip^rature at the waste disposal site is 
less than (ca. 15^F) » The ambient 

air ternperature ihall be eletfrmined by ^ 
an appropriate measurement meUiod 
with an aceuraey of ±1*C <it2*F) and 
ricorded at lea^t at hourly Intervala dur-* 
Ing the period that tha opDratlon of the 
wetting system is auspended. Hecords of 
such tempefature meaiuraments ahaU be 
retainid at the souree for a mlriifnum of 
two years and made avallabld for inspec- 
tion by the Administrator* 
. <1) Ttiw owner of any inactive waste 
dljpoaal site, which was operated by 
iourees covered under 1 61.22 (a) » (c) or 
<h> and where asbesboi-eontalnlng waste 
material produced by such SDurces was 
deposited, shaH meet the followini 
itandardst 

(1) lliere shall be no visible emlsiions 
to the outside air f fDm an inactive waste 
disposal site subject to this paragraph, 
except, as provided in paragraph (1) (5) . 
of this section. 

<2) Warning slgnj shall be displayed 
at all entrancis, and along the property 
line of the site oralong the perimeter of 
the secUot^ of the site where asbestos- 
containing waste material was deposited, 
at Intervals of 100 m Cca. 330 ft) or less, 
except as apeclfled in paragraph (1) <4> 
of this saction. Signs shall be posted in 
such a itianner and location that a person 
may easily read the legend. The waniing 
signs requlrid'by this paragraph shall 

' cohff rm to the requirements of 20'' x 14'* 
upright format signs specified in 29 CFH 
iaioa45<d>(4) and this paragraph, TOe 
signs shall display the following legend 
In the lower panel, with letter sl^es and 
styles of a ylsibiUty at least equal to those 
speclfled in this paragraph. 

AsicsTQi Waste Disposal Site 

T>o Ko& Crista Dust 

BreatbJii§ Asbestoa la Hazardous - 
to Your Heaith 

1" Sans ier Lf. Gothic or Block 
% " Sans SarLf . Gothic or Block 
14 Point Oollile 

Spacing between lines shall be at least 
equal to th% height of the upper of the 
two lines. 

(3) 'The perimeter of the site shall be 
fenced in a mwner adeauate to deter 
access by the general public, except as 
speclfled In paragraph (1)(4) of tills 
section* 

(4) Warning signs and fencing are not 
required where tha requirements of 
parmgrapi^ CD (5) (i) or (11) of this sec- 
feioti are met, or where a natural barrier 



adequately deters accfss by the general 
public. Upon request and supply of ap* 
proprlate information, the Adminis* 
trator will determine whether a fence or 
a natural barrier adequately deters ac- 
cess to the general public. 

C5) Rather than meet the requlrament 
of paragraph (l)(l) of this section, an 
owner may elect to meet the require- 
inentj of this parairaph or may use an 
alternative control method for einissior^ 
from inactive waata disposal sites which 
has raciivad prior approval by the 
Administrator, 

(I) The asbastoa-contaUilng 
material shaU ba covered wi^ at least 
15 Centimeters (ca. 6 hichas) of com- 
pacted nOn-^aabestos^Gontaining mate- 
rialr and a, cover of vegetation shall be 
grown and malntalnad on the area ade- 
quate to prevent eKposure of the asbes- 
tos-containing waste mawrialp or 

(II) ^e asbestos-containing waste 
materlai shaU be covered with at least 60 
centimeters Cca. 2 feet) of compacted 
non-aibptos-contalning matirial and 
maintained to prevent exposure of the 
asbestos-contalnlng waste; or 

(iii) For inactive waste disposai sites 
for asbestos tailings? a resinous or petro» 
leuin=baied dust suppression agent which 
effectively binds dust and controls wind 
erosion shaU be applied. Such agent shall 
be used as recommended for the partic- 
ular asbestos taUings by the d^t aup- 
preiSlon agent manufaetitfer. Other 
equally effective dust iuppresaion agents 
may be used upon prior approval by thfe 
Administrfttor, For purpQies of this para- 
graph, waatf crankcase oU Is not con- 
sidered a dmt suppression agent. 
{38 Apr. 6. l9'F3, is aznandid m% 39 

PR 1639S,- May 3, 1974; 40 PB-^ 48399, Oct J 4, 
1975 J 

1 61.23 Alr^clfsning. 

U air-cleaning la alacted. as permit- 
ted by liSlJacf) and ei.22<d) C4) (Iv), 
the requlraments of this section mi^t be 
met. 

(a) Fabric Alter eoilection devices 
oiust be used, except as noted^ pard" 
graphs <b) and ic) of this section. Such 
devices must be operated at a bressuff 
drop of no more than 4 incbes wartr gage, 
m measurad across the filter fabrte, TOe 
airflow parmaabilityp as determined bj. 
ASrat method D73t-69, must not exceed 
30 ft»/mln/ft* for woven fabrii^ or 35 
f tVsnin/lt* for felted fabrics^ except that 
40 ftyEnln/ft* for wovea and 45 ft*/ 
min/ft* for felted fabrics is iOlowad for 
flltertog alf from asbestos ore driers. 
Each iqUsr© yard ©f felted fabric must 
weigh at least 14 ounces and be at leMt 
ona-'ilxteenth inch thicfc througbout.^ 
Synttetie fabricsris^t not conras^l 
yam other than that which ^ spun. 

(b) If the use of fabric fllfc^ES create 
a Are of e^^Plosion haiard, the admlalj- 
tratar may authorize the use of wet col- 
lectors designed to operate with a Unit 
contacting energy of at least 40 toch^ 
water fag© pressure. 



(0) Tha administrator mmy suthortzf 
the liie of fllterlng equlpmint other than 
that described in paragrsphs (a) and Cb) 
of this geotlon if the oimir or operator .. 
demonstrates to We satWacUon of the 
admlnl^tmtof thm,% the flitaring of par- 
ticulate asbestos carter lal is equifalant . - 
to that of the described eqiiipBient. 

(d) All alr-clef^hig equipment au- 
thorized by this section must be properly 
installed, used, operated, and maintained. 
Bypass devices may he used only durinf 
upset or emergency condition and thin 
otily for so long as it taked to shut do to 
the operation generating the pai'tlculate " " 
ftsbeatos mateilaL 

(38 Ipn 8S2a. Apr. 6, J973, amended at 
40 FB 48302, Oot. 14, 19711 

J 61 M Beportlnf« ' 

The oTOer or Operator of any existing 
source to which this subpart la applicable 
shall, wltfiln 90 days after the efftetiva 
date, provide the following Information 
to the administrator: 
, (a) A description of the emission con- 
■ trel eciulpment used for each procais ; 

(b) If a fabric jftlcer deTlca is used to - 
costrgl emyslona, the 'preasiire drop 
across the fabric Alter in Leches v/ater 

il) u the fabric flUar device utilizes a 
woven fabric, the airflow permaabillty 
in tV/mln/lt^i and* U the fabric is syri^ 
the tic, indieate whether the, fill yam Is 
spun or not spun. 

(2) If the fabric filter device utimes 
a felted fabric, the density in oz/yd*, the 
minimULm thickness In inchas, and the 
alrtow penneabiUty in ft^/mln/ft^J 

(c) For sources subject to l§ 61,02(1) 
and 6L22Ck) : ^ ; i 

il > A brief description of each procfcss 
that lenerates asbestos-containinE aste 
materlaL ' / / " 

(2) The average welfht of asbestoi- . 
containing waste matedal disposed of, 
measured" in kf/day, 

(3) The emission control methods 
used in all stages of v/aste dijpoiaL 

(4) The type of disposal site pt incin- 
eration site used for ultimate disposal, 
the name of the site opirator, gnd tha , 
name and location of the diipoiaisite. 

(d) For. sources subject to I 6L22(l) : 

(1) A brief dascriptlon of the site. 
(2> The method or methods used to 

comply with the standard, or altamatlve 
pracedures to be ustd, 

(e> Such Information shall accom- 
panf the Information required by 1 61.10. 
The Information described in this section 
shall be reported using the format of 
Appendix A of this part. 
(Sa FH SBSa, Aor. 6, 1973. as anaindtd at 
„40_m-4a302rOfiV-l4f 19731^ ' . ^ 

§61^25 Waste dispeAal sllai!* 

In order to be an acceptable site for 
disposal of asbastoS'Containlng waste 
material under §61.22 (j) and (k), an 
active waste disposal site shaU meet the 
requirements of this section 

(a> There shall be no visible emissions 
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to th(& bUtsidt air from any active waste 
. dliposal site where asbestos-containing 

waste material h:is been deposited, except 

as provided in pnfagraph (e) of this 

section, ' 

(b) Wftrninj signs shkll be displayed 

at all entrances, and along the property 

lint of the site or along the periniater of 
■ the sectlonj of the sit^ where asbestos* 

conta^ining waste niaterial is deposited, 
.at intervalj of.lOO m (ca. 330 ft) or leas 
except as speclfled in. paragraph Cd) of 
thia section. Blgns shall be posted in such 
a manner and location that a person may 
easily read the legend. The warnini 
aigns required by tWs paragraph ghaU 
conforni to the requirements of 20" k 14" 
upright format signs specified in 20 CFR 
1910,14S<d) (4) and this paragraph. The 
signs shall display the following legend 
in the lower panel* with letter sl^es and 
styles of a visibility at least equal to 
those speclfled in this paragraph. 

Asbestos Waste DmpogAL Sm 

Do Not Create D\mt 

Brtatblag Asbestos 
Is Hasardous to Your Henltb 

Notation 

1" Sasi Serif, Oothic or Block 

Sans Sefif, Gothic or Blocls 

14 Point Oothic 



Spacinf between lines shall be at leaat 
equal to the height of the Upper of the 
two lines, 

CO The perimeter of the disposal site 
shall be fenced in order to adequately 
deter access to the general public except 
as speclfled in paragraph (d) of this 
section. 

(d) Warning slwrn and feneing are 
not required where the requirements of 
paragraph <e) (1) of this section are 
met. or where a natural barrier ade^ 
quately deters access to the general 
public, Upon request and supply of ap- 
propdate information, the Administra- 
tor will determine Avhether a fence or a 
natural barrier adequately deters access 
to the general public, 

(e) Rather than meet the require- 
ment of paragraph Ca) of this section, an 
owner or operator may elect to meet 
the requirements of paragraph (e) (i) or 
<e) (2) of this section, or may use an al- 
ternative control method for emissions 
from active waste disposal sites which 
has received prior approvat by the 
Administrator, 

(1) At thB end of each operating day, 
or at least once evefy 24-hour period 
w^hile the site is in continuous operation, 
the asbestps'contalning waste material 
which was deposited at the site during 
the operating day or previous 24*hour 
period shall be covered with at least 15 
centimeters tea. 6 inches) of compacted 
non-asbestos-containing material. 



(2) At tha end of each opiratlng day, 
or at least once eveir 24-hour period 
while the disposal site is In continuous 
operation, the asbestos-containing wastt 
material w^hlch w^as deposits at the Biln 
during the operating day or previous 2-U 
hour period shall be covered with a res* 
inous or pctrpleum-based dujt suppres- 
sion agent which effectively binds dmt 
and controls wind ei-osion. Such agent 
shail be usod as recommended for Uie 
particular dust by the dust suppression 
agent manufacturer. Other equally ef- 
fective dust suppression ageiit^ may be 
used upon prior approval by the Admin ^ 
istrator. For purposes of this paragraph, 
w*aste'crankease oil Is not corisidered a 
dust suppression agent. 

Ho PR 4S3Q2, Oct. 14, 19711 - 
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Appendix B: U.S. Environmeiital Protection^ 
Agency Regional National Emissions Standards 
for Hazardous Air Pollutants (NESH APS) 
Coordinators 




Region 1 


;Region 6 


Marcia Spink 


/Martin Brittain 


Air & Hazardous Materials Div, 


/ Enforcement Division 


USEPA, Room 1903 


/ USEPA, 1201 EIrn Street 


JFK Federal Bldg. 


' First Internatl Bldg. 


Boston, MA 02203 ■ 


^ Dallas, TX 75270 


(617) 223-4448 


' (214) 7674755 




i%€giyn / 


Marcus Kantz f; , 


Peter Culver 


Air & Hazardous Materials Div?! 


Enforcement Division 


USEPA, Room 802 


USEPA 


26 Federal Plaza j ' 


324 East Llth St. 


Mew York. NY 10007 ) ' / 


Kansas City. MO 64106 


(212) 264^9538 i W 

■ ■ ■ ■ . ' )i 


(816) 3744576 


tccgion ^ 




Abraham Ferdis 


Clifford Blackwell 


Enforcement Division 


Enforcement Division 


USEPA, Curtis Bldg. 


USEPA 


6th and Walnut Sts. 


1860 Lincoln St, 


Phila., PA 19106 


Denver, CO 80295 


(215) 597^9401 


(303) 837^5914 


Region 4 


Region 9 


Thomas A. Gibbs 


Paula Bisson 


Air & Hazardous Materials Div, 


Enforcement Division 


USEPA . 


USEPA 


345 Courtland Si, N,E. 


215 Fremont Stre^ 


Atlanta, OA 30308 


San Francisco, CA 94105 


(404 ) 881^4552 


(415) 5564450 


R£gion 5 


Region 10 


Bruce Varner 


David Bray 


Enforcement Division . 


Enforcement Division 


USEPA 


USEPA 


230 S. Dearborn St. 


1200 Sixth Avenue, 


Chicago. IL 60604 
(312) 3534086 


Seattle, WA 98101 


(206) 442-1230 



Appendix C : U. S . Department of Labor- 
Occupational Safety and Health Administration 
(OSHA) Asbestos Regulations 

(Code of Federal Regulations Title 29, Part 1910) 

Sectbnl9E 



(a) Pefiniteenit . 

For the purpose of this section, 



(1) "Asbestos'' includei qhrysotile, arnosite, 
crocidolitei tremolite, anthophyllite, and 
actinolite, 

(2) -'Asbestoa fibers'' means asbestos fibers 
longer than 5 fnicrometers, 

(b) Parmissible exppsyra to airbcrne coneen- 
tratians of atbtitM fibers. ^ 

(1) Stcin€krd«ff9ctlv« July 7, 1972; The 8-hoUr 
time-weighted average airborne concentra-^ 
tions of asbestos fibers to w^hich any 
employee may be exposed shall not exceed 
five fibers, longer than 5 micrometers^ per 
cubic centimeter of air, as determined by 
the method prescribed in paragraph (e) of 
this section. 

(a) StandW tffdctivt July 1, 1976; The 8 hour 
time-weighted average airborne concentra- 
tions of asbestos fibers^^to ^vhieh any 
employee may be exposed shall not exceed 
two fibers, longer than 5 micrometers? per 
cubic centimeter of air, as determined by 
the method prescribed in paragraph (e) of 
. this section. > 

(3) C«iitnp concdnfrcition. No employee shall be 
.exposed at any time to airborne concentra- 
tions of asbestos fibers In excess'bf 10 flbers, 
longer than 5 micrometers, per cubic cen- 
timeter of air, as determined by the method 
, prescribed in paragraph (e) of this section. 

(c) Mothedi compliance. 
(1) ingiriMfing m«fhedi. 

(i) ingtntering controls. Engineering con- 
troli, such i4S, but not limited to, isolation, 
enclosuret exhaust ventilation, and dust 
collection, shall be used to meet the 
exposure limits priscribed in paragraph 
(b) of this section* 
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(il) Local exhouft v#ntilatien. 

r 

(a) Local exhaust ventilation and dust 
collection systems shall be designed, 
constructed, installed, and maintained 
in accordance with the American 
National Standard Pundafnentals 
Governing tne Design and Operation of 
Local Exhaust Systems, ANTSI 
Z9.2-1971j which is incorporated by 
reference herein, 

(b) See R 1910i6 concerning the availabiU 
ity of ANSI Z9J^1971, and the mainte- 
nance of a historic file in connietion 
therewith, The address of the American 
National Standards Institute is given 
in 8 1910.100, 

(ill) PsrtUuior tods. All hand-operated and 
power-operated tools which may produce, 
or release apbestos fibers in eKcess of the 
exposure limits prescribed in paragraph 
(b) of this section, such as, but not limited 
to, Haws, scorers, abrasive wheeh, and 
drills, shall be provided with local exhaust 
ventilation systems in accordance with 
subdivision (ii) of this subparagfaph, 

(2) Work prsctUoi. 

(I) Wet mtthodi, Insofar as practicable, 
asbestos shall be handled, mixed, applied, 
'renK>Ved, cut, scored, or otherwise worked 
ip a wet state sufficient to prevent the 
emission of airborne fibers in excess of 
the exposure limits prescribed in para» 
graph (b) of this section, unless the use- 
fulness of the product would be dirnin- 
iihed thereby. 

(ii) Particylor products ond epfrotfdnt. No 

asbestos cement, mortar, coating, groutj 
plaster, or similar material containing 
asbestos shall be removed from bags, car- 
tons, or other containers in which they 
are shipped^ without being either wetted, 
or enclosed^ or ventilated so as to prevent 
effectively the release of airborne asbes- 
tos fibers inexcassof the limits prescribed 
in paragraph (b) of this section. 
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(lii) Sprciymgi dtmelitlen, fmm^^eL 

Employees engaged in the spraying of 
asbe^itos, the removal, or demolition of 
pipieSp Aructures, or ei5(uipmant covtred 
or insulated withr asbest<»i, and in the 
removal or demolition of aiibestos insula- 
tion or coverinps shall be provided with 
respiratory equipment ifn accordance 
^ with paragraph (d)(2)(iii) of this section 
and with special clothing in accordance 
with paragraph (dK8) of this section* 

(d) Permenai protdetive equipmdfit, 

(1 ) Compliance with the exposure limits pre- 
scribed by paragraph (b) of this section may 
^ not be achieved by the use of respirators 
or shift rotation of employees^ except: 

(ij During the time period necessary to 
install the engineering controls and to 
institute the work practices required hy 
^ paragraph (c) of this section; 

(11) In- work' situations In which the 
-methods prescribed in paragraph (c) of 
this section are either technically not 
feasible or feasible to an extent insuf- 
ficient to reduce the airborne concentra- 
' tions of asbestos fibers below thr limits 
prescribed by paragraph (b) of this sec- 
tion; or 

(Hi) In emergencies, 

(IV) Where both respirators and personnel 
rotation are allowed by subdivisions (i), 
^ (ii)ror (iii) of this subparagraphs and both 
are practicablej personnel rotation shall 
be preferred and used. 

(2) Where a rfespirator is pern^itted by sub- 
paragraph (1) of this paragraphs it shall be 
selected from amon^hosc approved by the 
Bureau of MineBT Department of the 
Interior, or the National Institute for Occu- 
pational Safety and Health* Department of 
Health j Education, and Welfare, under the 
provisions of 30 CFR Part 11 (37 P.R, 6244, 
Mars 25, 1972), and: shall be used in 
accordance with subdivisions (i)* (ii), (iii), 
and (iv) of this subparagraph* 

(I) Air pyrifying rsiplrciteri^ A reusable or 
single Use air purifying respirator, or a 
respirator described in subdivision (ii) or 
(iii) of this subp^agraph, shall be used 
to reduce the concentrations of airborne 
asbestos fibers in the respirator below the 
ixposure limits prescribed in paragraph 
(b) of this section, when the ceiling or the 
8-hour tim^-weighted average airborne 



concintrationi of asbeitos fibers are 
reasonably expected to exceed no more 
than 10 times those limits* 
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(li) Pewtred air purifying rfi|pir0tdrs. A full 
facepiece powered air purifying 
respiratprj or a powered air purifying 
respiratorp or a respirat^ described in 
subdivision (iii) of this subparagraph, 
shall be used to reduce the concentrations 
of airborne asbestos fibers in the 
respirator below the exposure limits pre* 
scribed in paragraph (b) of tljis section, 
when the ceiling or the, 8-nouy time» 
weighted average concentrations of 
asbestos fibers are reasonably expected 
to exceed 10 times, but not 100 times, 
those limits. * 

(Hi) Typ# sypplltd^sir rssplrateri, centlnyei^ 
fldworpr^Siurs^dem^ndtlasi. A type.^'C''-Cion- 
tinuous flow or pressure-denigryd, 
supplied-air respirator shall be used' to 
reduce, the concentrations of airborne 
asbestos fibers in the respirator below the 
exposure limits prescribed in paragraph 
(b) of this section, when the ceiling or the 
8=hour time-weighted average airborne 
concentrations of asbestoi fibers are 
reasonably expected to exceed lOO times 
those' limits. 

(iv) isfabllihmenf of a rtsplrater progrtirTi, 

(a) The employer shall establish a 
r^pirator program in accordance with 
ffie requirements of the Anierican 
National Standard Practices for Ees- 
piratory Protection, ANSI Z88.2-1969, 
which is incorporated by reference 
herein, 

(b) See S 1910*6 concerning the availabil- 
ity of ANSI 288,2^1969 and the mainte- 
nance of an historic file in connection 
therewith, The address of the American 
National Standards Institute is given 
in § 1910.100, 

(c) No employee shall be assigned to 
tasks requiring the use of respiratori 
if, based upon his most recent examina- 
tion, an examining physician deter- 
mines that the employee will be unable 
to function normally wearing a 
respirator, or that the safety or health 
of the employee or other employees will 
be impaired by his use of a respirator. 
Such employee shall be rotated to 
another job or given the opportunity to 
transfer to a different position whose 
duties he is able to perform with the 

So ' , 



mme employer, in the same geographi- 
cal area and with the same seniority, 
status, and rate of pay he had just prior 
to such transfer, if such a diffarent posi- 
tion is available. ' 

(3) Special clothing: The^employer shall pro- 
vide, and require the use of, special clothinRt 
such as coveralls or similar whole body 
clothing, head coverings, gloves, and foot 
coverings for any employee exposed to air- 
borne concentrations of asbestos fibersr 
which exceed the ceiling level prescribed in 
paragraph (b) of this section. 

(4) Change rooms* 

(i) At any fixed place of employment 
exposed to airborne concentrations of 
asbestos fibers in excess of the exposure 
limits prescribed^in paragraph (b) of this 
section, the employer shall provide 
change rooms for f mployees working reg- 
ularly at the place. 

(11) Clothes lockers: The employer shall 
provide two separate lockers or con- 
tainers for each employee, so separated 
or isolated as to prevent contamination 
of the employee's street^clothes from his . 
^work clothes, 

{lii) Laundering: " - . o 

(a) Laundering of asbestos con- 
taminated clothing shall be done so as 
to prevent the release of airborne asbes-. 
tos fibers in excess of the exposure limits 
prescribed in paragraph (b) of this sec- 
tion. 

(b) Any employer who giyes asbestos- 
contaminated clothing to another per- 
son for laundtring shall inform such 
person of the requirement in (a) of this 
subdivision to effectively prevent the 
release of airborne asbestos fibers in- 
excess of the exposure limits prescribed 
in paragraph (b) of this section. 

(c) Contaminated clothing shall be 
\ transported in sealed impermeable 

bag's, or other closed, impermeable con» 
tainersf and labeled In accordance with 
paragraph (g) of this section, 

(e) Method of measurennenh 

All determinations of airborne concentra= 
^lions.of asbestos fibers shall be made by the 
membrane filter method at x (mag- 

nification) (4 millirneter objective) with 
phase contrast illumination, ' • 



(f) Menitoring. 

(1) Initial deferffiinQHeni, Within 6 months of 
the publication of this section, every 
employer shall cause every place of employ- 
ment where asbestos fibers are released to 
be monitored in such a way as to determine 
whether every employee's exposure to 
asbestos fibers is below (he limits prescribed 
in paragraph (b) of this section, If the limits 
are ejcceeded, the employer shall 
Immediately undertake a compliance pro- 
gram in accordance with paragraph (c) of 
this section. 

(2) Nfi^nsl meniforing, 

(i) Samples shall be collected from wnthin 
the breathing zone of the employees, on 
membrane filters of 0 J micrometer poros- 
ity mounted in an open'-face filter holder. 
Samples shall be taken for the determina- 
tion of the 8-hour time-weighted average 
aii:borne concentrations and of the ceiling 
concentrations of asbestos fibers, ^ 

(ii) Samplmfl friqudncy and p€tt«ms. After the 
initial determinations required by sub* 
paragraph (1) of this paragraph, samples 
shall be or such frequency and pattern . 
as to represent with reasonable accuracy ^ 
the levels of exposure of employees. In 
no case shall the sampling be done at 
intervals greater then 6 months for , 
employees whose eKposure to asbestos 
may reasonably be foreseen to exceed the 
limits prescribed by paragraph (b) of this 
section, 

(3) invlrGnmsntal mdnitoHng, 

(I) Samples shall be collected from areas 
of a work environment "which are rep- 
resentative of the airborne concentra- 
tions of ashpstps fibers which may reach 
the breathing zone of employees. Samples 
shall be collected on a membrane filter 
of 0,8 micrometer porosity mounted in ^n 
open-face filter holder. Samples shall be 
taken for the determination of the 8-hour 
time-weighted averagp airborne concen- 
trations and of the ceiling qoncentrations 
of asbestos fibers. 

(II) Sampiing f requjincy and patfemi. After the 
initial determinations required by sub- 
paragraph (1) of this paragraph; samples 
shall be of such frequency and pattern 
as to represent with^reasonable accuracy 
the levels of exposure of the employees, 
In^no case sh^l sampling be at intervals 
greater than 6 months for amployees 



whose exposures to asbestos may reason- 
ably be foreseen to exceed the exposure 
limits prescribed in paragraph (b) of this 
section. 

(4) lmploy<^# abi#rv@tion df mariitoring. Affected 
employees, or their representatives, shall 
be given a reasonable opportunity to 
observe any monitoring required by this 
paragraph and shall have access to the 
records thereof. 

(g) Caution ligm and labels. 

(1 ) Cautji?n iigni. 

(i) Posting, CHUtion signn Hhall be provideci 
arict (ijsplayc'ci attach location whure nii*- 
bornt^ eonceiitrationbi of uHbuHtoA fiberH 
niay be iri uxct^H?^ of Che uxpoHUrc liniitH 
prcHcribeci in paragraph (b) of thin Hyction. 
Signn 8hall poBtetl at KUch. a diBtanct^ 
from rfUc'h u iQcution ho that an employee 
inay read the ni^ns ami take necfeBsary 
pi'OtectiVQ stepR before entering the area 
' niarked by the HignB. Si^ns shall be posted 
at all approa4*hes to areas containing 
excessive cancentrations of airborne 
asbeaiDs fibers, 

^li)Sign 5p«cilkotions. The warning signs 
V^quired by subdivision (i) of this sub- 
para^rUph shall conform to the require- 
ni€nts of 20" x 14" vertical format signs 
specified in S 1910,145(d)(4)t and to this 
subdivision. The sig-ns shall display the^ 
following legend in the lower panel, w^ith 
lette^f Bi^Sb and styles of a visibility at 
least equal to that specified in this sub- 
division. 



Ajbostoi 



Dust HflSaPd 



Avoid Breithing Dust . . 
.Wear Assigned Protactive Equip* 
iTienL 

Do Hot Remain In "Area Unless 
Your ^ork Requirts It 

Briftthinfr Asbestos Dust May Be 
Hftiardoui To Your Hefllth, " 



\ Notaiion 
i" Sana 
Serif, 
Gothic 
or Block. 

; %" Sans 
Serif, 
Goth ic 
or 5lock. 

. GDthlc. 
Gothic. 

GothlG. 

14 point 
Gothic. 



Spacing between lines shall be at least 
equiiLto the height of the upper of any 
two lines. . 



ERIC 



(2) Caution labels* 

(t) Labelmg. Caution labels shall be affixed 
to all raw nmteriala, mixtureSi scrap, 
waste, debriSi and other products contain^ 
inff asbeatos fibers, or to their containers, 
except that no label is required where 
asbestos fibers have been modified by a 
bonding agent, coating, binder, or other 
material so that during any reasonably 
foreseeable use* handling, storage, dis- 
posal, processing, or transportation, no 
airborne concentrations of asbestos 
fibers in exce.ss of the exposure limits pre- 
scribed in para^-raph (b) of thin section 
will be released. 

(il) Label speeaficaHons, ^Tho caution labels 
j:^quired by HubdiviBion (i) of this sub- 
paragraph shall be printed in letters of 
sufficient sixe and contruHt as to he read- 
ily visible and legible. The label shall 
state: 

ContuinH AHbeHtos Fihur^i 
Avoid Creating Du.st 
Breathing Anb^HtoK DuHt May Chuhu 
' yyrioUH Botlily Harm 

/ 

(h) Hauiekeeping* 

(1) Cltenlng. All external surfaces in any 
place of employment shall be maintained 
free of accumulations of asbestos fibers if, 
with their dispersion, there would be an 
excessive concentration. 

(2) Waste diipdiaL Asbestos waste} scrap, 
debris, baga, containers, equipment, and 
asbeitos-contanainated clothing, consigned 
for disposah which may produce in any 
reasonably foreseeable use, handling, stor- 
age, processing, disposal, or transportation 
airborne ^ concentrations of asbestos fibers 
in excess of the exposure limits prescribed 
in paragraph (b) of this section shall be coU 
lected and disposed of in sealed imperrne- 
able bags, or other closed, impermeable con^, 
tainers* 

(i) Rscdrdkaaping^ 

(1) ixpGfur# records. Every employer shall 
maintain records of any personal or environ- 
mental nnonitoring required by this section. 
Records shall be maintained for a period of at 
least 20 years and shall be made available 
upon request to the Assistant Secretai-y of 
Labor for OccupatioTial Safety and Health, 
the Director of the National Institute for 
Ctecupational Safety and Health, and to au* 
thoriEed representatives of either, 

141 F,R. 11504, March 10, 1976.] 



(fe) Irfiiploy ii Qce^is. Every employee and 
farmfefreraiployee sha!! have reasonable 
acceiSito ^ny record required to be main= 
t^inectt by aubparagraph (1) of this para- 
gmph^y^hfleh indicates the employee's own 
e5-^pDfliure to asbestos fibers, 

(Jglmp^loyt^notifieciflon, Any emplayee found 
to»liav^be®neKposed at anytime to airborne 
ccMncgr^tratiions of asbestos fibers in excess 
or the llmi*presoribed in paragraph (b) of 
thiie atectio^ shall be notified in writing of 
- th„6iX5]osu TO as ^oon as practicable but not 
U tar nha^Sdaya of the finding* The 
ifeiploj^ee sniall al so^ be timely notified of the 
coa-mctlve action being taken, 

f () fMidk^l e^dmir&citiQni. 

(1) Stnwsl. The erriployGr shall provide or 
Tft©^ his cost j medical examina- 
tions Erela^ive to exposure to asbestos 
re^yir^d by^thls ;paragraph. 

(2) Frspl^£frt%»int The emplDyer strall provide 
or 3iiaK^ available to each of his employees, 
within -yO c^War days following his first 
era ploywen^inan occupation exposed to air- 
bocrne c concentrations of asbestos fibers, a 
eoMpreBionsive medical examination, which 
shtollin^lud^,asa minimuni, a chest roent- 
ginogr am (post erior-anterior 14 x 17 
incDiei)j n hSstory to elicit symptomatology 
of MBpiwto^ydiiease, and pulmonary func- 
tiomtea.ts t<aineltjide forced vital capacity 
(FV^G) arnd fo rcedejcpiratory volume at 1 sec- 
ond (PE:Vi.o> 

{3)Mnhy^l9Kwiriinati^fii. On or before January 
31, 1973^ and at least annually thereafter, 
eve a'yertnplog^er shall providep or make avail- 
able, coraipr^hensi v^e nxadical examinations 
toei^oh tofhi^employeesengag'ed in oocupa" 
tioaiSe^R]Osedto ai r borne concentrations of 
asbestos fib^ri. Such annual examination 
shaniintelud^jas a Tninimum, a chest roient- 
geniogr^m dposte'rior-anterior 14 X 17 
inciTie8)f a history to elicit symptomatology 
of respjr^tor^diaease, and pulmonary func- 
tion tesfci to Include forced vital capacity 



(FVC) and forced expiratory volume at 1 sec* 
ond (FEVi.o). 

(4) Ttrmination of Qmpbymint, The employer 
shall provide, or make available^ within 30 
calendar days before or after the termina- 
tion of employment of any employee 
engaged in an occupation exposed to air» 
borne concentrations of asbestos fibers^ a 
comprehensive medical examination which 
shall include, as a minimum, a chest roent- 
genogram (posterior-anterior 14 x 17 
inches), a history to elleit symptoiriatology 
of respiratory d iseasij and pulnrtonary func- 
tion tests to include forced vital capacity 
(FVC) and forced expiratory volume at 1 sec- 
ond (FEVi.o). 

(5) Recent sxaminafbni. No medical examins^ 
tion is required of any employee, if adequate 
records show that the employee has been 
examined in accordance with this paraf 
graph within the past 1-year period. 

(I) Maintsnanie. Employers of employees 
examined purauant to this paragraph 
shall cause to be maintained complete and 
accurate records of all such medica] 
examinations. Recordi ahall be retained 
by employers for at least 2d years. 

(if) Acc#is. The contents of the records of 
the medical examinations required by 
this paragraph shall be made available, 
for inspection and dopying, to the 
Assistant Secretary of Labor for Occupa- 
tional Safety and Health, the plrector of 
NIOSHp to authorized physicians and 
medical conauitants of eithrr of them, 
and, upon the request of an empioyee or 
former employee, to his physician. Any 
physician who conducts a medical exami- 
nation required by this paragraph shall 
furnish to the employer of the examined 
ernplbyee all the Information specifically 
required by this paragraph^ and any other 
medical informatiQii related to occupa- 
tional exposure tq asbestos fibers. 
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Appendix D>r State Occupational Safety and 
Health Program Offices and U*S* Department 
of Labor-Occupational Safety and Health 
Administration (OSHA) Field Locations 



REGIOrJAL OFPICES 




RE<;iON 1 

USbOL^OSHA 

BOSTON REGIONAL OFFICE 

U.S. Department of Labor— OSHA 
JFK Federal Building 
Room 1804— Government Center 
Boston^ fvlassachusetts 02203 
(617) 223=6?12/3 

State Prografn Offices 

Connecticut . ■ ^ 

Reter A. Riley. Commissioner 
Connecticut Department of Lahor 
200 Folly Brook Boulevard 
Wethersfield, Connecticut 06109 i, 
/(203) 566^5123 ^ . " 

Vermont 

Joel Cherington, CDrrimissioner 
Department of Labor a;id Industry 
Montpelier. Vermont 05602 
(802)832-2286 



USDOL-OSHA Area Omces 

John V, Fiatarone, Area Director 
U.S. Department of Labor— OSHA 
400^2 Totten Pond Road— 2nd Floor 
Waitham, Ma§sachusetts 02154 
(617) 890^239 

Froncis R, Amirault, Area Director 
USDOL— OSHA--FB/Rm. 334 
55 Pleasant Street 
Concord, New Hampshire 03301 
(603) 224^1995 

Harold R. Smith,^ Area Director 
IJSDOL— OSHA~MDC BIdg.— 2nd 

Floor 
555 Main Street 
Hartford, Connecticut 06103 
(2()3) 2444294 

Lincia Anku, Area Director 
USDOL— OSHA/Rm.204 
Federal Building and U.S. Post Office 
Providence, Rhode Island 02903 
(401) 5284466 

Rudolph Bayerle Jr., Area Director 
U.S. Department of Labor— OSHA 
120O Main Street— Suite 513 
Springfield. Massachusetts 01 103 
(413)7814420 Ext. 522 



REGION 2 

USDOL^OSHA 

NEW YORK RECiONAL OFFICE 

Alfred Barden, Regional Adminisiraior 
U,S, Department of Labor— OSHA 
1515 Broadway (I Astor Plaza)— Room 
344S 

New York, New York 10036 
(212) 399^5754 

Slate program Offices 

Puerto Rico . 

CarloK S, Ouiros! Secretary of Labor 
ComrhOnwealth of Puerto Rico 
414 Barbosa Avenue 
San Juan. Puerto Rico 00917 
(809) 765^3030 

Virgin Islands 

Richard UpHon, Commissioner of Labui 

Governnient of Virgin Islands 

Christiansted/Box-H"90 

St, Croi:^, Virgin Islands 00820 



USDOL^OSHA Area Omces 

Nicholas DiArchangeL Area Dii-ector 
U,S. Department of Labor-^OSHA 
90 Church St reet— Room 1405 
New York. New York 1000'7 
(212) 264-9840 

Irving Kingsley, Area Director 
US, Departmeni of Labor— OSHA 
185 Montague Street— 2nd Floor 
Brooklyn, New York 1 1201 
(212)330-7667 

William Dree land. Area Director 
U.S, Department of Labor — OSHA 
200 Maniaroneck Avenue— Room 302 
White plains, New York 10601 
(914) 946^251() 
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James Epps, Area Director 
U.S. Department of Labor— OSHA 
990 Westbury Rd, 
West bury. New York 1 1590 
= (516) 334^3344 

Howard Edelson, Area Director 
U.S, Department of Labor—OSHA 
136-21 Roosevelt Avenue~3rd Floor 
Flushing, New York ! 1154 
(212) 445^5005 

Gliarles Meisier, Area Director 
U,S, Department of Labor— OSHA 
970 Broad Street— Room 1435C 
Newark. New Jersey 07102 
(201) 645^5930 

James Conlon, Area Director 
U,S. Department of Labor— OSHA 
Building T3/Belle Mead GSA Depot 
Belle Mead, New Jersey 08502 
(201 ) 359^2777 

Harry Allendorf, Area Director 
U.S. Department of Labor— OSHA 
2101 Ferry Avenue— Room 403 
Camden, New Jersey 08104 
(609) 757^5181 

Richard Palmieri, Area Director 
^ U,S. Department of Labor— OSHA 
2E Blackwell Street 
Dover, New Jersey 0780] 
(201) 361-4050 

Robert Hallock/ Area Direetor 
U.S, Department of Labor— OSHA 
377 Route 17. Room 206 
Hasbrouck Heights. New Jersey 07604 
(201) 288^1700 



David Bernard. Area Director 
U.S, Department of Lahor~OSHA 
1 11 W, Huron Street— Room 1002 
Buffrilo, New York 14202 
(716) 8464881 

Joseph Rufolo, Area Director 
U.S. Department of Labor— OSHA 
Federal Office Bldg.. Ropm 600 
Rochester. New York 14614 
(716) 263-6755 



REGION 3 

USDOL^OSHA 

PHILADELPHIA REGIONAL 
OFFICE 

David H. Rhone, Regional 

Administrator 
U,S; Department of Labor— OSHA/ 

Suite 2100 
3535 Market Street 
Philadelphia, Pennsylvania 19104 
(215) 596^1201 



State Program Offices 
Maryland 

Harvey A. Epstein, Commissioner 
Department of Licensin| and 

Regulation - 
203 Baltimore Street 
Baltimore, Maryland 21202 
(301) 383^2251 

Virginia 



Francisco Encarnaeion'-Rosa, Area 
Director 

U.S. Department of Labor— OSHA 
Carlos Chardon— Room 555 
Ha to Rey; Puerto Rico 00918 
^ (809) 753^4457/4072 

Chester Whiteside! Area Director 
U.S. Department of Labor— OSHA 
100 So. Clinton St.— Room 1267 
Syracuse. New York 13202 
(315) 423-5188 

P. Charles Schwender. Area Director 
U,S. Department of Labor— OSHA 
Clinton Avenue &' North Pearl Street- 
Room 132^ 
Albany, New York 12207 
(518) 472^6085 
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Robert F. Beard, Jr., Commissioner 
Department of Labor and Industry 
P.O, Box 12064 
RlL^.mond, Virginia 23241 
(804) 786^2376" 

Dr. James B. Kenley, Commissioner. 

State Dept. of Health 
ATTN: Dr,' Robert Jackson, Deputy 

Commissioner 
James Madison Building/109 Governor 

Street 

Richmond, Virginia 23219 
(804) 9364265 




Area OfTices, District Offices & Field 
Stations 

Walter E, Wilson. Areu Direcuir 
LJ,S. Department of Lahor—OSHA, 
600 Arch Street—Room 4256 - 
Philadelphia. Pennsvlvania 1^106 
(2 IS). 5974955 

Charles A, Straw, Area Director 
U.S. Department of Luhor— OSHA 
400 Penn Center Blvd.-^Suiti? 600 
Pittsburgh. Pen;isvlvania 15235 
(412) 644-2905 

Maurice Daly, Area Director 

U,S. Department of Labor— OSHA 

147 W. 18th Street 

Erie. Pennsylvania 16501 

(814) 453-4351 . 

James W. Stanley, Area Director 
U.S. Department of Labor— OSHA 
49 N.. Progress Avenue/Progress Plaza 
Harrisburg, Pennsylvania 17109 
(717) 782O902 

Harry Cavuto, Safety Specialist 
U,S. Department of Labor— OSHA 
802 New Holland Avenue 
Lancaiter, Pennsylvania 17604 
(717) 394^7722 

U.S. Department of Labor 
OSHA 

Armenara 'Office Center/Suite 470 
State College. Pennsylvania 16801 
(814) 234^6695^ 

Leo Carey, Area Director 
U.S. Department of Labor—OSHA. 
20 N. Pennsylvania Ave7Room 3107 
Wilkes-Barre, Pennsylvania 18701 
(717) 826^6538 

Lee O'Brian, Safety Specialist 
U.S, Department of Labor— OSHA 
940 Hamilton Mall 
Allentown, Pennsylvania IglOl " 
(215),434'01SL ExL 266 ^ 

Byron R. Chadwick, Area Director 
U,S. Department of Labor— OSHA 
' 31 Hopkins Plaza, Rm, II 10 
Baltimore. Maryland 21201 
(301) 962^2840 

Alonzo L, Griffin, Safety Engineer 
U,S. Department of Labor— OSHA 
844 King Street, Room 3007 
Wilmington. Delaware 19801 
(303) 573^6115 
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Sianley Elliot, Area Director 
U.S. Department of Labor— OSHA 
700 Virginia Streei, Room 1726 
Charleston, West Virginia 25301 
(304) 343*6181, Ext. 420/429 

James Troy, Safety Specialist 
U.S. Department of Labor— OSHA 
Chapline & 12th Streets/Room 411 
Wheeling, West Virginia 26003 
(304) 232^8044 

U.S. Department of Labor— OSHA 
Federal BIdg. & U,S,P,0.— Rm 317 
P.O. BoK \i27 
Elkins. West Virginia 26241 
(304) 636^6224 

Warren Wrfght, Area Director 
U.S. Department of Labor— OSHA 
Federal Building (P.O. Box 10186) 
Room 6226 

Richmond, Virginia 23240 
(804) 782-2864/5 

Farris S. Anderson, Safety Specialist 
U.S. Department of Labor— OSHA 
3661 Virginia Beach Blvd./Room 111 
Norfolk, Virginia 23502 
(804) 44L838l ^ 

U.S. Department of Labor— OSHA 
Falls Ghurch Office Building. Room 

107 . : 

900 S. Washington Street 
Falls Church, Virginia 22046 
(703) 557-1330 

U,S. Department of Labor 
OSHA 

210 Franklin Road. S.W./Box 2828 
Roanoke, Virginia 24011 
(703) 982^6342 

Gilbert L, Espar^a, Area Director 
U.S, Department of Labor— OSHA 
400 First Street, N.W./Room 602 ' 
Washington, D.C. 20215 
(202) 523^5224/5 



REGION 4 

USDOL-OSffA 

ATLANTA REGiONAL OFFfCE 

' Robert A. Wendell, Regional 
Administrator 
U.S. Department of Labor— OSHA 
1375 Peachtree Streef, N.E,— Suite 587 
Atlanta, Oeorgia 30309 
(4()4)8SN3573 
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State Program Ofnces 
Kentucky 

James R, Yocum, Commibsioner 
Kentucky pepartment of Labor 
Capitol Plaza Towers^l2th Floor 
Frankfort, KY 40601 
fS02) 564-3070 

North Carolina 

John C. Brooks, Commissioner 
North Carolina Department of Labor 
11 West Edenton Street Box 27407 
Raleigh. NC 27611 
(919) 733-7166 

Tennessee 

Jame:^ G. Neeley. Commissioner 
ATTN: Robert Taylor/Tennessee Dept. 
of Labor 

505 Union Bidg. /Suite A/2nd Floor 
Nashville, Tennessee 
(615) 3534582 

South Carolina 

Edgar L, McGowan, Commissioner 
South Carolina Department of Labor 
Box 11329/360U Forest Drive 
Columbia, South Carolina 2921 1 
(803) 7584851 



USDOL-OSHA Area Qfnces an^ Field 
Stations 

Joseph L. Camp, Area Director 
USDOL— OSHA/Bldg. Iff Suite 33 
La Vista Perimeter Office ^Park 
Tucker, Georgia 30084 
(404) 939^8987 

G.L, Wyatti Area Director . 
U.S= Department of Labor— OSHA . 
2047 Canyon Road/Todd Mall 
Birmingham, Alabama 35216 
(205) 822^7100 

Laury K. Weaver 

U.S. Department of Labor— OSHA 
426 Spring Street ' 
Florence, Alabama 35630 
(205) 3834)010 

Roy M. Hirano 

U.S. Department of Labor— OSHA 
1129 Noble Street~Rm M104/Bo.x 178H 
Anniston. Alabama 36201 
(205) 2374212 



obert S. Krueger 
U.S. Department of Labor— OSHA 
Suite 103 W, Clinton Building 
Huntsvillc, Alabama 35807 
(205) 895^5268 

Raymond G, Finney, Area Director 
U.S. Department of Labor— OSHA 
2711 Middleburg Drive Suite 102 
Columbia, South Carolina 29204 
(803) 765^5904 

Willie H, Joiner 

U,S. Department of Labor^ — OSHA 
334 Meeting Street, Room 312, 6th 
Floor 

Charlestun. South Carolina 29403 
(803) 577-2423 

Jose Sanchez, Area Direetur 

U.S. Department of Labor— OSHA/ 

Room 204 
3200 E, Oakland Park Boulevard 
Fort Lauderdale, Florida 33308 
(305) 566-6547 

A. deJean King. Area Director 
U.S^ Department of Labor— OSHA 
Frontage Road East~5760 1-^55 N. 
Jackson, Mississippi 39211 
(601) 9694606 

William Holden 

U:S. Department of Labor— OSHA- 
500 West Main Street 
Tupelo, Mississippi 38801 
(601) 844-5191 

Bruce Hardin 

U,S. Department of Labor— OSHA 
2301 14th Street/Room 811 
Guliport, Mississippi. 39501 
(601) 864-7150 

William Gordon, Area Director 
U,S, Department of Labor— OSHA 
2809 Art Museum Drive/Suite 4 
Jacksonville, Florida 32207 
(904) 7yN2895 ■ ^ ' 

Robert K. Scarborough 
USDOL—OSHA— Box 12212 
100 North Palafax Street^Rni B-16 
Pensacola, Florida -32581 
(904) 438-2543 

Howard Gillingham 

U.S, Department of Labor— OSHA 

1300 Executive Center Drive 

Tallahassee, Florida 32301 

(904) 877-^3215^ 



F» Patrick Flanagan, Aruii Director 
U.S. Department of Lab(ir— OSHA 
6(K) Federal Placu/Suilt; 554^H 
Louisvillu, Kentucky 40202 
(502) 582^6111/2 

Edward G, Savagu, Area Director 
U.S. Departmunl (if Lubc^r— OSHA 
152 New Sircut 
Macon, Georgia 3I2(Jl 
(912) 746-5143^ 

. Charles J. Andersdn. Areu Dircutiir 
USDOL^OSHA/Room 
1 18 Nnrth Roynl St 
Mobile, Alabama 36602 
(205) 690-2 13 1 

Donald Wren 

USbDL— OSHA/FB Cnurtlumsu 
HK) W, Troy Street/Room 314 
Dothan, Alabamn 36301 
(205 ) 794^7158 

John Hall , 

USDOL— OSHA-^Aronov Bldg, 
474 South Court Street. Room 329 
Montgomery, Alabama 36101 
' (205 ) 832^7159 

. Eugene Light, Area Director 
U.S. Department of Labor— OSKA 
1600 Hayes Street 

^uite 3Q2 

Nashville. Tennessee 37203 
(615)251-5313 

Ouinton Haskins. Area Director 
U.S. Department of Lahor~Q!;HA 
310 New Bern Avenue/Rnorn 406 
Raleigh, North Carolina 276(11 
(919) 755^4770 

Richard Dayoub, Area Director 
U.S. Department of Lahor-^-C^SMA 
6605 Abercurn Streei/Suiie 2f()A 
Savannah* Georgia 31405 
(912) 354^0733 

Harold Monegue. Area Dlrednr 
U.S. De pa rt me rn of Labo r~( > S I 
.-J4Ki^TwfggrSTreet. Rni, 624 
Tampa, Florida 33602 
(813)228-2821 ^ , 

Thonia.s Bowles 
USDOL/OSH A/Federal E^ldg. 
80 Hughey Street/Room 419 
Orlando, Florida 32801 
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REGION S 

U.SPOl.OSHA 

CmCAOO REGIONAL OlllCli 

iionald McCann, Acling Regional 

Adniinisirator 
U.S, Dupurtmcnt of Labor— OSHA 
32nd Floor— RcHim 3263 
230 South Dearborn Street 
Chicago, fllinois m(m 
(312) 353'2220 

State ProKram Offices 
Indiana 

William I ^anam. C(immissioner 
Indiima Division of Lab(ir 
1013 State Office Building 
Indianapolis, Indiana 46204 
(317) 633-4473 

Michigan 

C. Patrick Babeock, Djreclor 
Michigan Department of Labor 
30y N. WaHhington, Box 30015 
LanHing, Michigan 48909 
(517) 373^9600 

Maurice S. Rei^en, M = D,, Director 
Michigan Department of Public Health 
•3500 North Logan Street 
Lansing. Michigan 48914 
(517) 373.1320 

Minnesoiu 

E.L Malone, Commissioner 
Dept. of Labor 8l Industry 
Spnce Center BIdg,, 5th floor 
444 Lafayette Road 
St. PaoL Minnesota 55101 
(612)296^2342 ^ 



IJSDOL^OSHA Area Dfnces and District 
Omces 

Willium E. Puncheon, Jr., Area 
Director 

U.S. pepartmenl of Labor— OSHA 
1400 forrence Avenue, 2nJ Floor 
Calumet City, Illinnis 60409 ' , 
(312) 89^3800 

Morlcy Brickman. Ai^ea Director 

U.S. IJepartment of Labor—OSHA 

6000 Tuuhy Avenue 

Niles. Illinois 60648 

(312) 63hH2(M)/8535^ ^ ^ 



Kun Bowman, Area Director 
U.S. Department of Labor—C )SHA 
344 Smoke Tree Business Park 
Nonh Aurora, Illinois 60542 
(312) 896^8700 

U.S. Dcpartnu nt of Labor— OSHA 

Federal Office Buikling—Rooni 4()2H 

550 Main Street 

C inclnnati. Ohio 45202 

{513) 684C354 

Kelly Meyer. Area Director 
USDOL/bSH A/Fed. Olfice Bldg. 
1240 East Ninth Street Room 847 
Cleveland, Ohio 44199 
(216) 52208IH 

Tom LevenhageiK Area Director 
USDQL/OSHA/Fud. 0{\\cc Bldg. 
200 North High Slreci/Room 634 
Columbus, Ohio 432 15 
(614)4/19^5582 

J. Fred Kepplur, Arcii [director 
USDOL-=-OSHA/USPC) ^ Courthouse 
46 East Ohio Street/Room 423 
Indianapolis, Indiana 462(M 
(317^69^7290 

Rnheri Hanna, Area Director 

USDOL— OSH A— Clark Bldg. 

633 West Wisconsin Avenue/Room 400 

Milwaukee, Wisconsin 53203 

(414) 224-3315/6 

Robert Levand, District Supervisor 
U,S. Departnlent of Labor— OSHA 
2934 FisH Hatchery Road/Suite 220 
Madison. Wisccmsin 53713 
(608) 252^5388 

Vernon Fern, Area Director , 
U,S, Department of Labor— OSHA 
110 South Fourth Street=Room 437 
Minneapolis, Minnesota 55401 
(612) 725^2571 

Frank Memmott, Area Director ' 
U.S. Department of Labi^r— OSHA ' 
228. N.E, Jeffcrson~3rd Floor 
Peoria. Illinois 61603 « 
(309) 67L7033^ 

Lawrence Olscn, District Supervisor 
U.S, Department of Labor— OSHA 
305 S. Illinois Street ^ 
Belleville, Illinois 62220 
(618) 277-5300 
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Glenn Butler, Area Director 
USDOL— OSHA/Fedural Office Bfclg. 
234 North Summit Siruui/Room 734 
Toledo, Ohio 43604 
(419) 259-7542 

Mary Fulmer, Area Director 
U.S, Department of Labor— OSHA 
231 Wast Lafayette, Room 628 
Detroit, Michigan 48226 
(313) 226-6720 

John Lewis, Area Director 
U.S. Department of Labor—OSHA 
2618 North Ballard Road 
Appleton, Wisconsin 5491 1 
(414) 734^4521 

U^S. Department of Labor—OSHA 
Federal BIdg.— U.S. Courthouse 
500 Barstow Street, Rni. B^9 
EaU Claire, Wisconsin 54701 
(7LS) 832-9019 

REGION 6 

VSDOL-OSHA 

DALLAS REGIONAL OFFICE 

Gilbert J, Saultef; Regional 

Administrator 
U.S, Department of Labor—OSHA 
555 Griffin Square BIdg.— Room 602 
Dallas, Texas 75202 
(214) 767'473l 



State Program OfFices 

New Mexico 
Thomas E. Baca 

Environmental Improvement Division 
Health and Environment Department/ 

Box 968 
Santa Fe. NM 87503 
(505) 827'5273 

USDOL-OSHA Area Ofllces, District 
Offices and Field Stations 

Lloyd A. Warren, Area Director 
U.S. Department of Labor—OSHA 
1425 Pioneer Drive 
Irving, Texas 75061 
(214) 749-7555 ' ^ 

Charles Freeman, Area Director 
Fort Worth Federal Center/Box 6892 
49(KJ Hemphill Building 24~Room 145 
Fort Worth, Texas 761 15 
(817) 334-5274 



Robert B. Simmons, Area Director 
USDOL—OSHA/FOB^USPO & 

CQurthouse 
211 W. Ferguson Street/Room 208 
Tyler, Texas 75701 ^ 
(214) 595^1404 

Jarnes T. Knorpp, Area Director 
USDOL— OSHA/Western Bank Bldg. 
505 Marquette Avenue, N<W,/Room 
1125 

Albuquerque. New Mexico 87102 
(505) 766^3411 

Herbert M. Kurtz, Area Director 
USDOL~OSHA/Am. Bank Tower 
221 W, 6th Stieet/Suite 310 
Austin, Texas 78701 
(512) 397^5783 

U.S. Department of Labor—OSHA 
1015 Jackson Keller Road— Room 215 
San Antonio, Texas 78213 
(512) 229^5410 

James E. Powell, Area Director 
U.S. Department of Labor~OSHA 
2156 Wooddale Boulevard/Suite 200 
Baton Rouge, Louisiana 70806 
(504) 923-0718 Ext. 474 ^ 

U.S^ Department of Labor—OSHA 
New Federal Office Building~Rm. 

8A09 ~ : 

50O Fannin Sjreet 
Shreveport, Louisiana 71101 
(318) 226^5360 

Thomas Curry, Area Director 
U.S. Department of Labor—OSHA 
S. 77 Sunshine Strip, Suite 9 
Harlingen, Texas 78550 
(512) 425^6811/12 

Harry J, Ahlf, District Supervisor 
U.S/Dcpartment of Labor—OSHA 
811 N. Carancahua Street 
Corpus Christi, Texas 78474 
(512) 8S8'^32S7 

Gerald Baty, Area Director 
U^S. Department of Labnr-^OSHA 
2320 La Branch Street, Room 21 18 
Houston, Texas 77004 
(713) 226^5431 

Mike Shopenn, District Supervisor 
USDOL/OSHA/ProL BIdg. 
2900 North Street/Suite .3(X) 
Beaumont, Texas 77702 
(713) 838^0271 Ext. 258/9 



R, Davis Layne, Area Director 
U.S. Dcpartinent of Labor—OSHA 
1 100 #505 NASA Road I 
Houston, Texas 77058 
(713) 2264357 

Robert A. Griffin, Area Director 
USDOL— OSHA/West Murk BIdg. 
4120 West Markham/Suiie 212 
Little Rock^ Arkansas 72205 
(501) 378-6291 

John K. Parsons, Area Director 
U,S^ Department of Labor—OSHA— 
FOB 

1205 Texas Avenue/Rm, 421 
Lubbock, Texas 79401 
(806) 762-7681 

Carlos Gonzales, Senior Compliance 
Officer 

U,S, Department of Labor=--OSHA 
1515 Airway Blvd.— Room 3 
El Paso, Texas 79925 
(915) 543-7828 

Marvin Schierman, Area Director 
U.S^ Department of Labor—OSHA 
546 Carondelet Street— Room 202 
New Orleans, Louisiana 70130 
(504) 589-2451/2 

Dan Cook, Acting Area Director 
U.S- Department of Labor— OSHA 
717 South Houston, Suite 304 ■ 
Tulsa, Oklahoma 74127 
(918)581-7676 

William W. White, Jr,, Area Director 
U.S. Department of Labor—OSHA 
50 Penn Place—Suite 408 
Oklahoma Citv, Oklahoma 731 18 
(405) 231-5351 



REGION 7 

USDOL^OSHA 

KANSAS CITY REGIONAL OFFICE 

Vernon A. Strahni, Regional 
. Administrator 

U.S. Department of Labor—OSHA 
911 Walnut Sircet=-Room 3000 
Kansas City, Missouri 64106 
(816) 374-5861 



State Prograin OfT\ce% 



Iowa 

Alien J, Meier. Commissiuner 
Bureau of Labor/State House 
East 7th and Court Avenue ■ 
D€s Moines, Iowa 50319 
(513) 281^3606 



I USnOL-OSHA Area Ofrices 

Robert Borcharcll, Area Director 
. U.S. Department of Labor^OSHA 
1150 Grand Avenue— 6th Floor 
Kansas City, Missciuri 64106 
{816/ 374'2756 

Frederick Dempsey, Area Director 
U.S. Department of Lubor---OSHA 
210 Walnut Street— Room 815 
Des Moines, Iowa 50309 
(515) 284^4794 

Carmine A, Barone. Acting Area 
Director 

U,S. Department of Labor~OSHA 
_ 1 13JVest 6th Street— Second Floor 
North Platte, Nebraska 69101 
(308) 534^9450 

Lapsley C, Ewing, Area Director 
USDOL—OSHAyOverland—WoIf 
Bldg, 

6910 Pacific Street/Rocm 100 
Omaha. Nebraska A8I06 
. (402) 22^9341 

Bemard D, Olson, Area Dirccror 
U.S, Department of Labor-=OSH A 
210 North I2th Boulevard--Room 520 
St. Louis, Missouri 63 1 01 
(314)425^5461 

Jeff Spahn* Area Director 

U.S. Department cif Labor~OSHA 

216 North Waco—Suite B 

Wichita. Kansas 67202 

(316) 267^6311, Ext. 644 
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USDOL^OSHA 

DENVI-R Rf^Cj/OSA I. OFFICE 

C uriis FoMur, Regitmal Administrator 

USDOI.OSHA/FB 

Rimm J554/1961 Stout Street 

Denver, Colorado 80294 

{3()3) 837^3883 



Si^iii Program Oftices 

Wyoming 

Dt)rui}d Owsley, Administrator 
Occupational Health and Safety, 

Department 
2{H) East Eighth Avenue/Box 2186 
Chuvunne. Wyoming 82002 
(3(17) 777-7786 

Utah 

Curlyle F. Gronning, Chairman 
Utah Industrial Commission 
350 Emi 5th Suuth 
Salt Lake City. Utah 841 II 
(HOI; ^33^4000 



U3D0L-OSHA Area Omces 

Harry Hutton, Area Director 
USDOL— OSHA/Petroleum BIdg. 
2812 1st Avenue North/Suite 525 
Billings, Montana 59101 
(406) 245^6711 Ext. 6640/9 

Donald Kurbink, Acting Area Directpr 
U,S. Department of Labor— OSHA 
Russel BIdg. /Highway 83 N. Rte 1 
Bismarck, North Dakota 58501 
(701) 255^4011 Ext, 52b . 

William Corrigan,' Area Director 
U.S. Department of Labor— OSHA 
10597 W. 6th Avenue/Office BIdg. ^'Y" 
Lakewood, Colorado 80215 
(303) 234^4471. 

Ernest Yanni; Acting Area Director 
USDOL"OSHA/USPQB/Rm 451 
350 South Main Street 
Salt Lake City. Utah 84101 
(801) 524^5080 

Charles Hirics, Area Director 
U-S. Dcpartmeni of Labor— OSHA 
300 North Dakota Avenue/Room 408 
Sioux Falls, South Dakota 57102 
(605) 336»29H0 Ext, 425 




USDOL^OSHA 

SAN FRANCISCO REGIONAL 
OFFICE 

Gabriel Gillotti, Regional 

Administrator 
UsDOL/OSHA/9470 Federal Building 
450 Golden Gate Avenue— O Box 

36017 

San Franeiscu, California WUj2 
(415) 556^0586 



State Program Offices 
Arizona 

Donald G. Wiseman, Director 
Occupational Safety and Health 
Division 

Industrial Commission of Arizona/Box 
19070 

Phoenijc, Arizona S5O05 
(602) 271=5795 

California 

Donald Vial, Director 
Departrnent of IndustriarRclations 
455 Golden Gate Ave, 
San Francisco, CA 94 HP > 
(916) 4454935 

Hawaii ■ 

Joshua C. Agsalud 

Director of Labor and Industrial 

Relations 
825 Mililani Street 
Honolulu. Hawaii 9681 ^ 
(^08) 548^3150 

Nevada 

Ralph Langley, Director 
Dept of Occupational Saferv arid 
Health 

Nevada Industrial Com mission/5 1 5 E. 

Musser Street 
Carson City, Nevada 89714 \ 
(702) 885-5240 ; 
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USDOL^OSHA Area Offices and Field 
Station.^ 

Carrd Burtnur, Area Diructiir 
U.S. Dupartmuni of Labor— QSHA 
21 1 Main Sircut 
San FronciHCC). California ^4105 
(415) 556^7260 

Merle Annis, Saft?ty Sp«cialisi 
U.S. Departmunt of Lubc)r--C)SilA 
21 1(» Merced Struet--R(H>m 2{)2 
Fr«Hnc). CaliforiiiU ^3721 
(209) 487^5454 

John Williams, Safety Specialist 
U.S, Department of Labor— OSHA 
28()() Cottage Way-^Room 1409 
Sacramento, California 95825 
(916) 484^4363 

Ivan Schulcnburg, Area Director 
U.S. Department of Labor— OSHA . 
1 UK) East William Street. Suite 222 
Carson City, Nevadu 89701 
(702) 883^1226 

Robert B. Boucher, Safety Specialist 
USDOL~OSHA/Box 16048 
300 Las Vegas Blvd. South— Room I- 
620 

Las Vegas. Nevada 89101 
(702) 385^6570 

Paul Haygood. Area Director 
USDOL— dSHA/Box 50072 

300 A^a Moana Blvd.— Suite 5122 
Honolulu. Hawaii 96805 

(808) 546 J 1 57 

Bfirnard Tlbbetts, Area Director 
U.S. Department of Labor=OSHA ^ 
4(K) Oceangute. Suite 530 
Long Beach, California 90802 
(213) 432%1434 

Oilbert Garcia, Area Director 
USDOL— OSHA/Amerco Towers 
2721 North Central Avenue/Suite 300. 
Phoenix, Arizona 85004^ 
(602) 261^858 

Donald Fischer, Safety Specialist 
U.S. Department of Labor— OSHA 

301 W. Congress Street/Room 3-1 
Tucson. Arizona 85701 

(602) 792-6286 



REGION 10 

USDOL'OSHA 

SEATTLl^ HEGIOh^AL OFFICE 

Jame* W. Lake, Rggjonal 

AdminlMnitor 
USDOL/OSHA/FOB 
909 Fir^t Avenuc/Rnom 6048 
Seattle, WaHhington 98174 
(206) 442^5930 / 



State Program Onices 
Alaska 

E, Orbeck, Commi,ssioner 
Alaska Department c>f Labor 
Post Dfficd BuK 1149 
Juneau, AlaHka 99801 
(907) 465^27()() 

Oregon 

Roy G. Cireen, Director 
Workers CompenHation Department 
Labor and Industries Building 
Salem, Oregon 97310 
(503) 378-3302 

Washington 

Byron Swigart, Acting Director 
Department of Labor and Industries 
General Administration BIdg,. Room 
344 

Olympia, Washington 98504 
(206) 753-63(17 



USDOL-OSHA Area Omces and Field 
Stations 

Ronald T. Tsunehara, Acting Area 
Director 

U.S. Department of Labor— OSHA 
P.O. Bo?c 2915 
Anchorage. Alaska 99510 
"(907) 265-5341 

Richafd Beeston, Area Director 
U.S. Department of Labor— OSHA 
12l^l07th Street, N.E. 
Bellevue, Washington 98004 
(206) 442-7520 



Richard Jackson. Area Director 
U.S. Departnicnt of Labor— OSHA/Bo 
9207 

1315 West Idaho Street 
Boise, Idaho 83707 
(208) 384=1867 

U.S. Department of Labor— OSHA 

205 North 4ih Street 

P,0. Box 1549 

Coeur D'Alene. Idaho 83814 

Clarence Hanson, Safety Speciajist 
U.S, Department of Labor— OSHA 
I6IH Idaho Street/Bux 1223 
Lewiston, Idaho 83501 
(208) 743-2589 

U.S. Dspartnient of Labor— OSHA 
Yellowstone Plaza BIdg., Suite B 
475 Yellowstone Avenue 
Pocatello, Idaho 83201 
(208) 233-6374 

Eugene Harrower, Area Director 
USDOL~OSHA/Rm. 640 
1220 Southwest Third Street 
Portland, Oregon 97204 
(503) 22N2251 



Appendix E: U.S. Department of Health, 
Education, and Welfare-National Institute for 
Occupational Safety and Health (NIOSH) 
Regional Offices 




Region I 

Wc8 Siraub 

ftegiona! Consultant. NIOSH 
DHEVV, Region I 
Gov't Center (JFK Fed. BIdgJ 
Boston, Massachusetts OZKB 
(617) 223-6668 

Rtgion 2 

Mary L, Brown. R,N. 
Regional Consultant. NIOSH 
DHEW, Region H— Fed, BIdg. 
26 Fedt^ral Pla:^a 
New Vork. New York HKK)7 
(212) 264^2485 " 

Region 3 

William E. Shoemaker 
Regkmiit CDnsuiiani, NfOSfi 
DHEVV, Region III 
P,0. Box L1716 

Phiiudolphia. Pennsylvania 19101 
(215) 596^6716 



Region 4 

Paul Roper 

Regionul Consultant, NIOSH 
DHEW, Region IV, Div, of 
Preventive Health Services, 
101 Marietta Tower/Suite 5()2 
Atlanta, Georgia 30303 
(404) 221^2396 

Region 5 

Richard Kramkowski 

Regional Consultant. NIOSH 

DHEW, Region V 

3(K) South Wacker Drive. 33rd Fl. 

Chicago; Illinois 60606 

(312) 886^3881 

Region 6 

George L, Pettigrcw 

Regional Consultant, NIOSH 

DHEW. Region VI 

12(X) Main Tower BIdg,. Rm. 17(KK^A 

Dallas, Texas 75202 

(214) 767^3916 



Region 7 

Ralph Bickncll 

Regional Consultant. NIOSH 
DHEW, Region VII 
601 East 1 2th Street 
Kansas City. Missouri 64106 
(816) 374^5332 

Region 8 

Stanley J, Reno 

Regional Consultant, NIOSH 

DH£W/PHS/PREVENTION^Reiiiun 
VIII 

11037 Federal Building 
Denver, Colorado 80294 
(303) 837^3979 

Region 9 

Mel Okawa 

Regional Consultant. NIOSH 
. DHEW. Region IX 
50 United Nations Plaza 
San Francisco. California 94102 
(415) 556-3781 

Region 10 

Walter E, Ruch, Ph,D, 
Regional Consultant. NIOSH 
DHEW, Region X 
1321 Second Ave. (Arcade BIdgJ 
Seattle, Washington 9H101 
(206) 442-0530 



Appendix F: U.S. Departmeiit of Health, 
Education, and Welfare Regional 
Health Administrators 




Regiiin i 

Edward J. Montminy 
Regidnal Henlth AUiniri. 
(Acting) 

DHEW. Region I 
Gov't Center (JFK Fed. Bldg. 
Boston, Massachusutts ()22f)3 
(617) 22>6H27 



Region 2 

Nicholas H. Galium, M.D, 
Regional Health Adinin. 
DHEW, Region II~Fed. Bldg 
26 Federal Plaza 
New York, New York lOOO? 
(212) 264^2560 



Region 3 

H, McDonald Rimple, M.D. 
Regional Health Admin. 
DHEW, Region III 
P.O. Box 13716 
Philadelphia. PA 19101 
(215) 569^6637 

Riglon 4 

George A, Reich, M,D. 
Regional Health Admin, 
DHEW, Region IV ' 
Suite 107 

101 Marietta Tower 
Atlanta, GA 3[}3n3 
(404) 221^2316 

Region 5 

E, Frank Ellis, M.d: 
Regional Health Admin. 
DHEW, Region V 
300 South Wackor Drive 
, Chicago, IL 60606 
(312) 353^1385 

Region 6 

Floyd A, Norman, M.D. 
Regional Health Admin. 
DHEW, Region VI 
120O Main Tower Building 
DalNs, Texas 75202 
(214) 655''3S79 



Region 7 

Halman R, Wherritt. M,D, 
Regional Health Adniin, 
DHEVV, Region VII 
601 East 1 2th Street 
Kansas Citv, MO 64106 
(816) 374^3291 

Region 8 

Hilary H. Connie r, M.D. 
Regionai Health Admin. 
DHEW, Region VlII 
11037 Federal Building 
Denver; Cdlorado 80294 
(303)837^4461 

Rfegion 9 

Sherid^rt L, Weinslein, M,D 
Regional Health Admin, 
DHEW,, Region IX 
SO United'^Naiions Plaza 
San Francisco. CA 94102 
(415) 556^5810 

Region 10 

David W. Johnson, M.D, ^ 
Regional Health Admin, 
DHEW, Region X 
1321 2nd Ave./AVeade Bldg. 
Seattle. WA 98101 ■ 
(206) 442^0430 



Appendix G; Toll-Free Information Numbers 



ENVIRONMENTAL PROTECTION AGENCY 
The following n urn hers are to be used for general 
inforrnation on the EPA school ashestOH prognim and to 
request additional reporting forms or copies of the guidance 
nfianuals: 

H(«t— 42+-9()65 
(554-14()4 in Washington. D.C.) 
The following number is to be used for technical ussistance 
in rumpling and arialysis of aHbestos materialH: 
atKh^334-8571 , e?ctension 6892 



CONSUMER PRODUCT SAFETY COMMISSION 

The following numhers are to he used for information ahout 

asbestos in consumer producis: 

H0(^3K-=H326 

86(^V2-H363 (MarvUmd) 

8(H^— 63M333 {Alaska, Hasvaii.. 

Puerto Rico, Virgin iHlands) 



Appendix Hi '^Mineral Characterization of 
Asbestos-Containing Spray Finishes' ' 

by Arthur N. RohP, Arthur M. Langer,' and Ann G. Wylie^ 



Composition of Insulation 
Matenals 

AHbeHtos minerals are a common cansiitiicnt of 
sprayed-on materials including I) fire pruofing, thermal 
and acou«sticaI insulation and 2) decorative and 
tcxtured-spray finishes. In the first eategory, the 
, asbestos mineral most commonly used is chrysotile and 
less frequently amosite and crocidolite. The three 
asbestos minerals may be found singly, or mixed in 
varying proportions. The formulations used by spray- 
insulation contractors in the United States have varied 
considerubly depending on cost, avaslubility, purpose 
and othei factors. 

Many insulation materials consist of a mixture of 
asbestos and rock wool fibers, the latter usually being 
the major constituent. In oiher formulations non- 
fibrous binders such as plaster of Paris, vermiculite, 
perlite and clay are used. Wood pulp iind paper fibers 
are also commonly found. 

Decorative and Textured-Spray 
Finishes or Paints 

Decorative and textured-spray finishes or paints are 
frequently sprayed on walls and ceilings of multiple 
dwellings, hotels, motels and public buildings. They are 
cpmmonly white, brown, gray, or blueish, generally 
stuccoed in appearance with a ^'tCKtured" surface. It 
may appear to be fine-grained and compacted, in 
contrast to untampcd thermal and fireproofing 
insulation, Tcxturcd-spray finish may be comprised of. 
mixtures of crystalline filler materials, which may 
include the following: 
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Carbonate minerals, usually calciw and/ur dolDmite; ' 

Talc, often containing various concentrations of 
tremolite, amhophylliw and serpen(hiej7iimrals. This 
latter mineral group may include c/imp/z/is* asbestos; 

Fine-grained chrysotile asbestos ("floats'' or ^^finds*'). 
may also be added to their formulations, Gryy or 
brownish colored finishes may conUiin amodtc and 
blueish finishes may contain crocidolite. Both 
amphibole asbestos varieties may be found together as 
well. The total asbestos mineral content myy he m high 
as 50 percent by weight, in these materials; 

Mineral-, rock-, slag-wool or fihrom glass: 

Various day minerals and micas, such as kaolin, 
vermicuiite, chloritQ, etc; 

Plaster of Paris, gypsum, quartz, organic binders and 
thickeners are added to the above inorganic materials 
to form a substance which can be trowelled or sprayed 
on. 

The mineraiogical charucterization of these asbestos- 
cgfitaining spray finiihas invalves analysis of 
assemblages which arc fnixtures of various materials 
which never occur together naturally, ^ndym uf these 
complex mixtures is, therefore, hindered in that the ^ 
^'process of elirninalron'' used to define ''difficult 
minerals*' in natural assemblages, is lost to the unalvsi. 



Problems of 



Methods and 
Anal}^sis 

The inorganic constitutcnts of asbestos-cont^iining 
insulation ^^wem/Zy are of such large particle size, are 
present in sufficient quantities, possess such uiiiquc 
optical properties, that the use of the petrographic light 
microscope as an analytical tool is acceptable md 
justified. Yet, one should say at the outset that the 
identification of the fibrous ininerals in these materials 
may be difficult because of a number of confounding 
factors. Small particle sizes, changes in rciardation 
effects (interference colors) in small-sized particles, 
difficulties in obtaining clear Beckc lines (especially for 
thin fibers), and complexity and range in chemicar 
compositions,. often mitigate against the use of the 
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polarizing micmscopu, Even in thusg cases. pariiclcH 
such us carbonatus, fibrous glass, pcrlity, vermiculitu, 
eiCM may be quite readily identified on the basiH of 
optical charactyriHtics. Idcntificalion of the ushcstoH 
mineral*; may be difficult largely due lo the cffer! of 
fibar si^c. or, mure Hpeeifieally fibur diameter. FiberH 
with diameturfi of <(),5p.m will almost certainly limit the 
usefulness of this technique as u definite ideniificaliun 
method. Yet, soniu optical properties which can be 
determined on larger fibers, may he used to distinguish 
between these materials. These are as fulluvvH: 

r To properly characlerlze spray materials by polarised 
light microscopy^ the follov^ing Instrumentation and 
accessories are required^ 

1, A polarizing microscope vvith a rotating stage and 
360^ marked scale; 

2, The microscope should be equipped for visualization 
of objects at magnification in the iol!owin^ range: 35X. 
i()OX,250X. 44()X. 

3, Standard equipment should inelude a substage 
polarizer, and analyzer, and the following accesHorieK: 
mica plate, gypsum plate, quartz wedge. (One of^us 
[AOW] suggest^hat the quartz wedge is not really 
necessary iri the silidy of umphibolcs or serpentine 
mineral^ Their intrinsic birefringence is not high 
enough to require the accurate determinaiion of the 

;Drd^r of interference color present. Again, the most 
' important controlling ftictor in retardation is size of the 
particle,); 

4, A set of immersion oils, with inciices of refraction in 
increments of ().()()2, from lAOi) to'^l^Htt^: 

5, A rcfractometer. suitable for accurate measurement 
of indices of refraction, in the range as stipulated 
above. It is'suggcstcd that a spindle stage may be 
extremely u*»eful in studying fibers which arc large 
enough to Isolate approximatgly O.^jxm in diumeten 
The technique bas recently been described in detail by 
Blos^ (Amerijan Mineralogist. 1978. Vol. 63, page 
433): 

II, /Materials for Which Optical Characieristics Should 
be/Known: 

\ Optical characteristics should be known for the 
• different asbestbs varieties (chrysotile, amosile, 
crpcidolite), for aciculur cleavage fragments of 
anthophyllite and tremolite. and for the range of man- 
made insulating fibers (fibrous glass, rock-wooL 
mineraNwooI, slag-wool). We are stressing the 
impprtance of deterrrtining the inorganic mineral phases 
for which biological potential has been cHtablished. In 
addition, the complete analysis of these asbestos^ 
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containing materials would require knowledge 
concerning the optical churucterisiics of the nioru 
common niineral componentH, clay, talc, mica, kat>lin, 
vermieulile, chlorite, gypsum, bussaniie (plasier of 
Paris), quartz, etc. 

IlL The Optical Characteristics to he Determined^ and 
Measured with Accuracy^ Should Include the Konowirigi 

I, FIBROUS GLASS AND ROCK-WOOL 

Form: 

Normally forms straight rods, with parallel sides. Ends 
of fibers rnuy be fractured or tapered, especially if 
fibers are derived from one of the "wool" varieties. 
Wools of all varieties may fofnn bulbous ends, blebs. ^ 
and ''shot'\ A range of shapes may exist for glassy 
components of the wool varieties (sec discussion and 
figures in McCrone's Particle Atlas). Dimensions of 
length and diameter may range considerably; diameiers 
normally 8--I3jAm, ''shot" up to lOOfini. Several 
varieties of fibrous glass may have diameters down to 
< ly.m. Diameters and length may be highly variable, 
even for a fiber population from the same sample. 

Color: 

These amorphous fibers may be transparent, so that 
fibers which lie beneath them are clearly visible. 
Occasionally they may be ''tinted'\ commonly brownish 
(common in rock, slag, and mineral wools). Colors may 
be visible, including yellow, pink, and reddish, 
reflecting binders and/or resins (commonly observed on 
fibrous glasses). 

Birefringence: 

These synthetic insulating fibers possess no hiiefringent 
characteristics bciween crossed nicols. Fibers remain 
dark in all cirientations between croHsed polarizer and 
analyzer, indicating their amorphous character (optical 
isotropy). Oceasionally, a birefringence effect may be 
observed on the edges of the glass fibers, attesting to 
^'strain birefringence; which may occur when the fiber 
has been bombarded by particulate debris in the air 
stream (as in glass fibers in filters), 

= .% 

Extinction: 

No extinction characteristics are observable because of * 
the isotropic character of the materials. 

Indices of Refraction: r 
There is only one index of refraction, which is the same 
for all directions in relation to fiber morphology. 
Refractive indc^c may range frnni 1.53 to L62. as 
related to the chemistry of the fiber. Most glass fiber^ 
have an index of refraction <L53, with most slag, 
mineral, and rock wool >1.53. 



Cerwrui Remarks: 

The fiber fcirnv ■tniiiHparancy ^nd Iacf< uf hi ru fringe nuc, 
arc the most.charucteristic features which distinguish 
these man-nmdc inorganic fiberS*from the asbestos 
^ nriineral fibers. No internal structure is visible, as 
contrasted with the usbcstus fibers which cbarly show 
the presence of internal fibrils or fiber sub-uniis. 

2, CKIRYSOTILE 

Fornt: 

Fibers occur as bundlus of fibril units. The length: width 
ratio usually exceeds l():L ulthuugh short bundles may 
be observed. Fibers may consist of ^^Nilky'% undulating^ 
fibrils which splay al the ends like an "unraveled^^ rope. 
Kink bands may be present along the fibers which are 
- easily visualized between crossed nicols. Care should be 
exercised in labeliiig blocky serpentine fragments as 
chry^Dnle. Antigorite fragments, or^e of the major 
constitutents of serpentine, may appear to be composed, 
of fibers due to the peculiar extinction and growth 
chqracleristiGs it displays (herring bone growth). 
Nprmully. in spray finishes, only chrysotile fiber is used 
inj a refatively pure form, Therefore wc caution against 
the usf^ of theso characteristics for thie examination of 
materials which may come directfy from natural 
;^t|Mrces, e.g,, from rock quarry specimens. 

Icplar: 

:l Qhrysoiilg, fibers arc^orm^ colorless, but may appear 
browninH in specirtiens derived from sources in which 
the fiber was heated (e.g., Dtsam pipes). Although 
chrysotile displays no pleochroism, slight & mges in 
relief on rotation, especiallyin heatedKi» les may 
reflect itself as a '^pseudopleochroic" Cuu.ige. This 
characteristic is true for all of the birefrin^nt asbestos 
fibers, that is, lor amosite, crocidolite, tremolite, and 
anthophylHte, Occasionally, fibers may be somewhat 
coated with organic resins, or a ccmentitious agent, 
which may alter its characteristic color. Large fiber 
bundles may contain intergrowths or coalings of opaque 
iron oxide {magnetite). 

Bin*frin^L\nve: 

Chrysotile is birefringeni. with thicker fibers showing 
slraw^yellow first order colors. Although birefringence 
is a crysiaNchemieal controlled constant, the displayed 
colors are thickness dependent and arc, therefore, 
variable. One should, therefore, consult a jitandard 
retardation color chart, so that one may derive an . 
estimate of mineral thickness based on observed 
retardation color. Therefore, the observed retardation 
color pi highly variable and related to fiber diameter. 
For example, first-order ycllow^orange colors may be 
seen on large fibers, m well as purple-blue colors. 
However, very small fibers may show'very slight 
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retardation, displaying a white-gray first-order effect. 
To properly see these fibers between crossed nicols 
cDnoscopic light should be employed, 

Extinction: 

Extinction is normally parallel to the fiber length. 
However, an "undulatory^' extinction niav occur, 
especially if the fiber is curved and/or kinked. Use of r- 
accessory plate, when the fiber is turned 45- from its 
extinction position, indicates the optical sign of 
elongation is positive (length slow). 

Indices of Refraction: 

Most of the chrysotile used in fireproofing. thermal or 
ornamental sprays is from Canada, The index of 
refraction of light vibradng parallel to the fiber length 
(Hz) is approximately 1.556. with indices increasing 
proportrbnately with iron and nickel content of the 
rpinerak Some indices have been nieasured as high as 
1.560, but .these values are rare for chrysoiile. The 
birefringence (defined by Nz^Nx) averages about O.OOS 
for Canadian fibers. Therefore, on thick fibers, the use 
ot calibrated immersion oils will clearly show 
differences in the two vibration directions. 

General Rt marks: 

Chrysotile is by far the asbestos mineral most often 
found in insulation materials. The fibers that are most 
frequently confused with chrysotile are paper or cotton 
tibers (cellulose). Fire reiardant (borax) treated 
cellulose is commonly used as fireproofing insulation^ In 
addition, since paper and cotton fibers are conimonly 
found in dust, casual observation may cause difficulty in 
distinguishing between these fibers and chrysotile. 
However, internal structure, extinction characteristics, 
and indices of refraction, when carefully measured, will 
clearly distinguish between cellulose and chrysotile. In 
addition, since cellulose is combustible, this can be used 
to distinguish between the two. 

3; AlvlOSITE (ASBESTIFORM GRUNERITE) 
Form: 

Amosite fibers, unlike single crystals of grunerite, are 
corn posed of microscopic er3'stals. with the long fiber 
axis in common alignment. These paraSlel crystlls have 
often been referred to as "fibrils'^ or ^^units" which 
implies that they represent the smallest particles of 
amoiite. This is clearly fallacious since both amosite 
and crocidolite form particles with fiber dimensions 
only 6O0 angstroms in diameter. By light microscopy 
one may clearly observe the ^'polyfilamentous" 
character of the amphibole asbestos varieties, but the I 
investigator should be cautious in referring to these ' \^ 
features as ^Tibrils". Normally the fibers are straight 
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and '^splintery'' with fewer curves and ''kinks'Vihan 
observed for chrysotile.. The k^ngth^widih mio tends to 
be grcatur thiin chrysoiile: with ratios of I (hi or 
greater, When fiber ratios increase up to 50:1 or 
greater, curvature may be pronounced. 

Color: 

; Amosite fibers tend to be brownish in most sections, 
and may even show suggestions of plcochroism in 
thicker fibiirH, Agtiin, m with chrysotile, soine suggested 
^ change in ''coilor'' may be brought about by changes in 
. relief on rotation of the fiber. Opaque inclusions are 
comnnDn. iind principally consist of iron a^^ides 
cornmonly associated with the fiber in the baiided 
.ironstone ores. 

Birefringence: 

Amosite is birefringent, with high second-order colors 
commonly obseryed. Again, this is prinicirily duo to the 
thick fibers one commonly encounters in spray 
materials. FiberH with dimensions Hppro«iching the 
3Q\xm standard ihickness show the more '^normar' 
ictardation effects cited in the literature. Occasionally, 
^^on very thick fibers, the brown color mtiy mask the 
inlerfcrcnce colurs^ 
t 

Indices of Refradion: 

The index of refraction measured parallel to the fiber 

normally ranges from L696 to 1.710 (Ne), The 
index of refraction measured across the fiber dianieter 

^^urie^from the indices anticipated for u single grunerite 
crystal; X-ray diffraction evidence supports the 
contention that the crystal units parallel to the fiber axis 
are disoriented in the ah plane. Amosite fibers will 
therefore not show indices characierislic of the 
grunerite mineraL One of us [AGW] suggats that the 
two meaHUtefl indices (parallel and perpendicular to the 
fiber axis) be designated N.x,, Nz,. This would more 

: correctly inclicaie that the disoricntution of the small 
crystals, which constitute ihc fiber bundle^ may form a 
*'pseudo-indicatrrx'\ Therefore, the indices measured 
will be different from those of a ^'normal" grunerite:^ 

^ The values observed across the fiber axis will tend to 
range around 1.670 to 1,680. It is importanl to note 

„ that arfiosi^e is often contaminated with otlier 
amphiboles. Amosite from the Transvaal, South Africa, 
,tendj^ to be contaminated with crocidolite. More 
commoniy, however, actinolite or anthopliyllite fibers 
may be observed. This has been the case in 
characlerizing some standards used in a number of 
laboiatories for biological purpose (seen by AGW and 
AMli ' ^ ' 



General Remarks: 

Amosite is considered to be the asbestiform variety of 
grunerite. Optical properties, based on analogues with 
grunerite indicates that^amosite consists of iniergrowths 
of disoriented crystallites with only the e-axis in 
common alignment. Therefore, the extinction 
characteristics, range of refractive indices, and sorption 
characteristics, recorded for grunerite, are not identical 
for amosite.; Normally, the high range of indices of 
refraction, and the brown coloration, and the presence 
of sub-unit crystals, indicate a positive identification for 
amosite. 

4, CROCIDOUTE 
Form: 

Both crocidolitc and amosite fibers tend to be more 
straight and ''splinfery" than chrysotile asbestos. Fiber 
composites, making up the fiber bundle, are cleariy 
visible and fibers with great length: width ratio tend to 
curvilinear. 

Color: 

Thick fibers tend to be blueish or purple-blue in color. 
Rotation of the stage^shows these colors change in, 
intensity and hue. Standard color absorption 
characteristics are available in optical mineralogy text 
books, e.g., Kerr's Optical Mineralogy," 

Birefringence: 

Although crocidorile is birefringent, the color of the 
mineral is so intense that the interference color is often 
obscured. The differences in the velocities of the 
slowest and'fasiest rays are such that the birefringence 
is extraordinarily small so that the color masks most 
interference color effects. 

Ex Unction: 

Extinction is parallel to the fiber length, indicating the 
average effect of the aggregates of crystal composites. 
Measuremerlt of sign of elongation indicates that it is 
negative, with the fast ray (indicating the smallest index 
of refraction) parallel to the fiber length ^ 

Indices of Refractiorr 

Measurement of the indices of refraction of the 
crocidonte shows that most fibers have maximum values 
slightly less than those measured for amosite. The 
maximum xalue, measured across the fiber diameter, is 
close to 1.700. . 

General Remarks: ■ ' ^ - 

The blue color of crocidolitc, the highest index of 
refraction, close to T7()t) and its polyfilamentous 
character, are diagnostic for this mineral liber. 



Crocitl olito is le^ss commonly found in sprayed^on 
ni^leridii ihiiin clirptile and amoHite. Howevur, the 
- presen^g aramoiie, should lead the analyst to loak 
farther for •cmcfitlolite, as they may occur together. 

OeniCrail Characteristics of Other 
ArnphiftoLes 

although arnihopliyilite and irLMtiolile arc not 
incorpt>-nitcclin aliusc mixtures m commercial asbestos 
.nirienil s, th^y rrmiyoccui as contaminants in talc, Onu 
of the raiost com iiion cons^uents-of textured-spray 
finishes is finnely pulverized talc. Whereas amosite and 
crPcidolile ii.sbeH tos possess the optical characteristics of 
corhposdia fiU)ers^;iiithophylliie and trcmnlite appear, 
on theniost purt single crystals, forming uciculur 
cle^^vagefniamert when comminuted, Acicular 
elct^vag^fraginerT3l!i gene rally possess optical continuity,^ 
itnd do Slot posst^ss splayed ends or internal sub-unit 

. fibrils, H'licH^ ma icrials are rectilinear, will tend to show 
unitorin exiisiclic^iiand possess optical properties 
consisteMil wi ili si iiglu crystals (correct extinction angles 
Mil beprese nU esspudaliy true for tremolitc acicular 
cIuavugeffraKiiic fills). Single acicular cleavage fragments. 
Mil show'^namgar ainphibole cleavage parallel to 

^ (lIDjor (2|(ii).Ajpeci ratios of such cleavage fragments 
ary gen^raliy Iush llian 1 0: 1 . Tremolite tends to display 
characte rijitic^of single crystals (acicular cleavage 
fragrneiias), vavlier^iis anthophyllile appears more often 
toht; coMiipOsed 'of coin posit e fibers. This characteristic ^ 
ofiint-a) |]|iyllJiic rfliiiy lie related to holh its intergrowlh 
wiih tale and ils- iriilrinsic: asbustiforrri morphology. The 
differences ini ashpostiform characteristics' are more 
evident uvliun exapiiining such minerals by transmission 
ckctron iiiicr^tjsco jiy lluin by optical micmscopy, 

1 A.NTBIDP IIYUJTB AND TREMOLITE 
Fartfn analCoJor: 

AiKhoph^^llite^ fibt^rjiare usually colorless hut sometimes 
light browvii, Som^appcar to be single crystals whereas 
tnlicrs, geiicr^lly I urge fi bers, appear to he' fiber 
CO mposil^sor bur^db. Tremolite is usually colorless or 
ve ry pale pc^-w a^lor. 

= Anthophwllitej<4 imiiolitc are birefringent with larger 
fib cm displuyioifrrBiitieffttc (second-order) interference 
colors. Agiiifi. Ihe rclardation is enhanced because fiber 
dicinieier^; arc cnrniiiionly in excess of the 30^jim 
rtfFcronce [liickiieH^^,Most anthophyllite fibers found as 
contaniinajiits iiii't^ ilrais tales*^ terid to he long and jthin 
and ftf sucli ir^liafwelera?^ to preclude the actjuisition of 
goad biretfring^iice cliariicterisiics. Tremolite more 
conifnonly^occ^irs IPS short, wide particles, with 
prisnuilic flcrniriiiaiiKiiis. 
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Extinction: 

- The extinction for anthophyllite is parallel to the fiber / 
length with a positive elongatidn (length slow), ^ 
Tremolite possesses angular extinction, with maximunV 
extinction achieved at an angle of U)-IP with the lorig 
cleavage fragment edge. The indices of refraciinn.of 
anthophyllite fibers tend to runge considerably. Thei^ 
values are consistently less (parallel to the fiber len^h) 
than that ohsem^d for either umosite or crocidolitef 

/ 

Cenend Remarks: I 
If anthophyllite is present with thin fibers of tren4lite 
there may be difficuUies in distinguishing between these 
two minerid phases. Acicular cleavage fragment^ of 
trcniolac, present as n single crystal rather than 
composiies, may be distinguished from anthophylliie on 
the basis nf iheir arigular extinction (about l(i--15' vith 
the fiber ^vig^rV If iromolite is composed of 
polyfiian^enlous fibers, thcti x-ray diffracttun, may be 
. used to di^^Viguish between these phfn,es. h is ' 
importani w note that the minuraf talc mav occasianally 
occur in fibrous habit. Some talc mmes contain large 
proporuon uf talc fiber These fiber, tTiay bo 
distinguished from the umphipolc fibers en the basis of 
indices of refraction and hy birefringence. 1 he general 
statement may be made rhat all talc indices of 
refraction are less )han l.AOO, whereas the indices of 
refraction of aniphiboles, coninionly associated with 
talc, possess indices greater than 1 ,6()0. 

X-Ray Diffraction Analyst 

X-ray diffraction analysis niuy be required to 
differentiate among some of the mineral phases which 
may be present in these materials. Using an x-ray 
diffraction unit, equipped with an apphipriate x-^ray 
detQctor, scanning goniometer, suitable x-ray targuL an 
x-niy pulse discrimination duvice, suitable data OLitput ' 
equipment, step-scanning Geneva gears, sprav materials 
may bie pulverized by mechanical mills, and prepared . 
for examination by x-ray powder diffractometry ■ These, 
materials may be also examined in the continuous sciin 
mode of operation at a rate of one degree two theta per 
minute. This rapid method may be useful for 
determining the presence of arnosite. erocidolitc, the 
serpentine minerals, talc, tremolite /and anthophyllite if 
these materials arc present in amourTts of some 3^5^r 
or more by weight. It should be noted that the 
continuous scan x-ray diffraction meihod is not specific 
for chrysotile since reflection for this mineral cannot be 
distinguished from those of nonTibrous serpentine 
minerals (antigorite, li^ardite) nor from kaolin afui 
some varieties of chlorite and vermiculite. Also, 
asbestiform varieties of the aniphiboles cannot be 
distinguished from ordinary cleavage fragments of the 
same minerals, 
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^ Studies have shown ^ Rohl, etial., 1976)^ that x- 
ray diffraction, using a step-scan mode of analysis, can 
be used to detect tremolite and anthophyllite (when 
present in a matriK of talc), in amounts as low as OA 
and 2 percent by weight, respectively. Under most 
conditjons, serpentine minerals (including chrysotile 
asbestos) ?an be distinguished from kaoliffi and chlorite 
using the same analytical rnodalities. However, we 
stress that the presence of sub-micrdscopic chrysocile 
fibers must be confirrned by transmission electron 
microscopy and selected area electron diffraction, since 
x-ray diffraction techniques cannot. 

The use of polarized light microscopy* immersion 
oils, and standard accessory devices, may be used as a 
basic tool chafacterizing the mineral assemblagei of 
asbastos-containing spray finishes. X-ray diffractometry^ 
arid electron beam techniques may be employed as 
ancillary methods as well. 
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